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IV  PREFACS. 


presumed  to  bring  it  before  the  public  did  we  not 
feel  confident  that^  imperfect  as  it  may  be,  it  will  still 
be  useful  :  indeed,  when  we  consider  the  total  absence 
of  anything  like  solid  information  given  to  us  by  the 
legion  of  those  who  quit  their  native  country  to  roam 
for  a  while  over  the  various  parts  of  the  globe,  we 
cannot  but  think  that  some  good  must  result  from 
pointing  out  how  their  peregrinations  may  be  turned 
to  better  account  than  they  have  hitherto  been. 

Our  book  is  intended  for  general  use,  and  we  there- 
fore hope  it  will  prove  acceptable  alike  to  those  who 
travel  luxuriously  over  civilized  Europe,  and  to  those 
adventurous  and  ardent  spirits  who  wander  undaunted 
among  hostile  tribes^  braving  every  obstacle  and 
enduring  every  hardship  in  search  of  knowledge. 

It  were  superfluous  to  speak  of  the  present  facilities 
for  traveUing,  but  we  wiU  remark  that,  in  proportion  as 
those  facilities  are  great,  the  result  should  be  beneficial, 
and  this  it  will  be,  (as  far  as  regards  a  true  knowledge 
of  the  earth  and  of  the  various  families  of  mankind, 
with  their  laws,  religion,  manners,  customs,  virtues 
and  vices,)  only  when  travellers  shall  have  leamt  how 
and  what  to  observe. 
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OF  A  COUNTRY  CONSIDERED  IN  ITSELF. 

SECTION  I. 


GEOGRAPHICAL  POSITION.— What  are  the  degrees 
of  longitude  and  latitute  between  which  the  country*  is 
contained  ? 

What  are  its  boundaries,  and  the  names  of  the  coun- 
tries or  seas  on  its  confines,  with  the  length  and  direction  oï 
the  several  frontier  lines  ?  Is  the  boundary  merely  conven- 
tional and  political,  or  is  it  natural,  such  as  that  formed  by 
the  sea,  by  large  rivers,  chains  of  mountains,  impassable 
swamps,  kc.  ? 

What  is  the  whole  length  of  the  frontier  line  in  following 
all  its  bends? 

What  is  the  greatest,  the  least,  and  the  medium  length 
and  breadth  of  the  countrv,  and 

Its  surface  in  square  miles  of  sixty  to  the  degree  ? 

If  the  country  has  been  very  anciently  described  the  tra- 
veller will  do  well  to  compare  its  actual  geography  with  the 
old  descriptions.  This  is  what  is  tenned  Companitire  fieo- 
(jraphy  :  in  order  to  succeed  in  which,  it  is  necessary  to 
begin  by  carefully  extracting  all  that  ancient  g(H)graj)hers 
may  have  written  about  the  country  in  questidn;  and  to 
avoid  misconstruction,  it  is  very  desirable  that  the  language 
in  which  they  wrote  should  be  thoroughly  understr>od,  lor 
translations  are  often  erroneous,  and,  when  so,  occasion 
fruitless  research,  and  lead  to  incorrect  results.  The»  various 
extracts  made,  the  respective  importance  to  be  attached  to 
them,  will  of  course  depend  upon  the  confidence  to  which 
the  several  writers  are   entitled.     The  next  step  is  the»  ex- 

♦  This  expression,  the  country,  will  frequently  occur,  and  "whenever 
it  does,  it  means  the  particular  country  under  examination. 
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amination  of  the  places  themselves,  which  will  either  corro- 
borate the  descriptions  already  given,  detect  the  errors 
which  may  have  been  made,  or  show  the  physical  changes 
which  have  token  place. 

The  study  of  the  manners  and  customs  of  the  ancient 
inhabitants,  as  also  that  of  the  monuments  they  have  left,  wilj 
be  found  of  great  importance  to  comparative  geography. 

DIVISIONS  OF  THE  COU N THY.— Countries  aie 
sometimes  divided  into  high  and  low  lands  ;  or  into  States 
or  portions,  as  northern,  southern,  eastern,  western,  and 
central  stales  ;  sometimes  into  ranges,  as  the  sandy,  the 
fbrest,  the  swampy  range,  &c.  When  a  country  horde» 
on  the  sea,  those  provinces  which  are  bathed  by  ita  watere, 
are  called  the  maritime  provinces,  while  the  others  are 
termed  the  mland  provinces,  and  occasionally,  as  in  America, 
the  back  settlements. 

A  division  particularly  advantageous  in  many  respects  i> 
that  into  basins,  designated  specifically  by  the  names  of  tbs 
rivers  which  Sow  through  them,  A  principal  basin,  is  that 
through  which  a  principal  river,  or  river  of  the  first  order 
flows.  A  basin  of  the  second  order,  is  that  of  a  secondary 
river,  and  so  forth.  We  sometimes  speak  of  the  upper  or  su- 
perior, and  of  the  lower  baam,  by  which  is  understood  the 
upper  or  lower  portions  of  the  «.imc  great  basin.  Further, 
s  principal  bssin  is  sometimes  divided  into  several  minor 
basins  ;  as  is  the  case  with  the  great  basin  of  the  Danub«, 
which  is  divided  into  four  partial  basins,  known  as  first, 
second,  &c. 

The  political  divisions  of  a  country  are  extremely  arbi- 
trary, and  liave  difiereiit  names,  as  Governments,  States,  Pro- 
vinces, Counties,  Districts,  Circles,  Departments,  Cantons, 
Parishes,  kc. 

Whenever  wc  would  speak  of  the  productions  of  a 
country,  we  should  choose  a  natural  division  ;  and  in  so 
doing,  that  must  be  preferred  which  bears  the  most  imme- 
diate relation  to  our  particular  object.  Thus  the  geologist  will 
speak  of  Regions,  of  Fonnations,  of  Districts,  of  Chains,  kc.  ; 
the  bydrograplicr,  of  Basins  ;  the  naturalist  will  divide  the 
conutry  into  climates,  deduced  either  from  the  heieht  above 
the  level  of  the  sea,  thym  aspect,  from  latitude  and  longitude, 
£cc.,  or  from  several  of  these  circumstances  combined.  In 
«peukhig  of  the  administration  of  a  country,  its  population, 
its  commerce,  its  manufactures,  &c.,  the  political  divi»iani 
miist  be  observed.    If  the  country  be  considered  with  rsla- 
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tion  to  its  hÏBtoty,  its  manners,  its  customs,  its  laws,  Sec,  it 
viU  be  well  to  distinguish  the  more  lately  acquired,  from 
ifae  older  provinces. 

To  all  these  different  objects  iihould  be  odded,  »  detail 
of  those  TOccessivc  aggrandigementa  and  dismemberments  of 
lerritosr,  which  constitute  what  may  be  termed  the  terri- 
torial liistoTv  of  the  country. 

GENER.\L  ASPECT  OF  THE  COUNTRY.— The 
difltrrent  revolutions  of  the  earth  have  given  rise  to  irre- 
^nlarities  on  its  surface,  which  procure  to  us  a  thousand 
advantages  that  we  should  be  without,  were  the  surface 
cfen.  They  give  variety  of  aspect  to  different  countries, 
4Dd  produce  infinite  modifications  of  local  climate. 

The  influence  of  locality  has  been  recognized  from  the 
earliest  times;  and  Hippocrates,  who  has  gone  into  great 
detail  on  the  suhjei^t,  atlributea  to  it  an  importance  which, 
tlthougfa  exaggerated,  is  in  fact  too  real  to  he  doubted.  It 
il  admitted  by  physiologists  in  general,  and  Montesquieu 
I  hu  shewn,  with  his  accustomed  sagacity,  how  imjiortant 
I  il  is  to  attend  to  the  influence  of  climate  in  the  (Vaming  of 
Uws.  Now  the  aspect  of  a  countiy  is  not  only  the  general 
expression  of  its  climate,  but  makes  known,  at  the  same  time, 
'Ùat  causes  and  effects  of  this  climate.  Thus  it  is  essy  to 
■ee  how  important  it  is  to  detail  the  aspect  of  a  country  in 
wety  goo<l  description.  The  variety  of  sites  ;  the  confi- 
jorabon  and  direction  of  the  vaUeys  and  the  hills  ;  the  state 
•nd  kmd  of  vegetation,  with  its  greater  or  less  abundance  ; 
or  the  general  nudity  of  the  comitry;  the  general  quality 
of  the  soil;  the  extent  and  distribution  of  its  waters,  &c., 
amst  all  be  carefully  noted.  Travellers  should,  nevertheless. 
be  cautious  how  they  generalize  in  speaking  of  the  aspect 
of  a  country  ;  for  the  parts  they  have  not  seen  may  be  very 
diffureut  from  those  they  have  visited  ;  and  the  same  places 
present  very  different  appearances  at  different  seasons. 

The  aspect  alone  of  a  country  or  part  of  a  country,  will 
not  however  satisfy  the  scientific  traveller;  the  knowledge 
it  fiimishes  is  not  sufficiently  precise  ;  but  it  will  greatly 
I  Htlst  him  in  acquiring  a  knowledge  of  the  true  nature  of  the 
I    climate  and  soil,  which  can  only  be  done  by  the  consider- 
|.itionof  the  aspect,  together  with  all  the  other  circumstances 
lected  with  the  subject,  which  lie  shall  have  observed 
,  .he  course  of  his  journeys  over  different  parts.     The 
lore  varied  and  multiplied  bis  tracks  over  the  country, 
1  the  more  be  shall  have  considered  the  same  places 
B  2 
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at  different  seasons,  bo  mnch  the  better  will  he  be  enabled 
to  combine  causes  and  effects,  and  satisfy  his  mind  regard- 
ing both.  Thus  from  his  partial  observation  of  the  indivi- 
dual features  of  the  countiy,  and  their  co-relation,  he  will 
deduce  its  general  physiognomy  ;  and  from  the  combination 
of  details  he  will  work  out  a  general  result.  But  it  being 
evident  that  a  difference  in  the  details,  will  produce  a 
correspondinE  difference  in  the  results,  his  conclusions  will 
be  correct  only  in  proportion  to  the  care  he  shall  bave  taken 
to  let  no  influential  eircumstonce  escape  his  notice. 

To  see  that  tbe  general  aspect  of  a  country  is  mountainotu 
will  not  alone  authorize  the  traveller  to  draw  particular  con- 
clusions ;  tbe  same  may  be  said  of  forests,  &c.  Tbe  effect 
of  mountains  on  local  climate  will  be  very  different  accord- 
ing to  the  direction,  height,  continuity  and  nature  of  the 
chain.  Tbe  effects  of  forests  arc  also  very  different  accord- 
ing as  they  are  of  deciduous  trees  or  evergreens,  as  tbey 
are  situated  in  the  plains  or  on  the  sides  of  the  hills,  kc. 

The  general  aspect  of  a  country  as  regards  fertility  may 
be  very  different  from  what  the  immediate  conformation  of 
tbe  surface  would  lead  the  traveller  to  expect;  in  which 
case,  absolute  height  above  tbe  level  of  the  sea,  exposore 
to  certain  winds,  ke.  are  tbe  cause  of  anomaly.  Hence  the 
aspect  of  a  conutry  must  be  noticed  by  tbe  traveller  as  he 
proceeds,  and  every  feature  must  be  attentively  examined; 
mit  it  is  only  after  he  has  completed  bia  researcbes  and 
observations,  that  he  can  give  satisfactory  reasons  for  tbe  ge- 
neral physiognomy  and  climate  of  the  country.  But  we 
must  enter  into  more  details, 

SUPEBFICIAL  CONFIGURATION.— 0/  Mountaha 
(iTtd  I'alleys, — The  terms  used  in  physical  geography 
(of  which  geology  is  a  branch),  are  so  extremely  vngue 
that  we  hardly  know  what  precise  idea  to  attach  to  any  one 
of  them  ;  thus  the  difference  between  a  high  hill  and  an 
insignificant  mountain,  is  difiicult  to  determine,  and  the 
same  eminence  may  receive  both  names.  We  must  therefore 
leave  to  the  judgment  of  the  traveller  to  call  the  elevation» 
he  meets  with  by  the  terms  be  thinks  most  appropriate. 
We  use  tbe  term  Mountain,  in  its  generally  received  ac- 
cepta ti  ou. 

Wherever  there  are  mountains  there  are  valleys;  the  two 
must  therefore  be  treated  in  connexion. 

If  we  consider  the  whole  surface  of  the  globe,  we  find 
certain  extensive  and  lofty  ranges  of  mountains  ;   these  not 
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unfrequently  send  off  other  ranges  of  less  extent  and  height, 
from  which  others  a^n  branch  out.  These  several  chains 
diminish  gradually  m  height,  with  occasional  exceptions, 
till  at  length  the  mountains  sink  into  hills,  continually  di- 
minishing in  elevation  till  they  are  confounded  in  the  gentle 
undulations  of  the  plains,  or  finally  subside  into  a  horizontal 
surface.  If,  however,  we  limit  our  observations  to  some 
particular  country,  we  are  apt  to  regard  the  largest  range  of 
mountains  which  intersect  it,  as  a  chain  of  the  first  order, 
while  in  reality  it  may  be  but  of  the  second  or  third  order, 
as  regards  the  general  system  of  mountains  of  the  earth. 
The  traveller  wiU  pay  due  attention  to  this,  in  order  not  to 
use  terms  which  may  lead  to  fidse  conceptions. 

The  term  Chain,  as  applied  to  elevations  on  the  earth's 
surface,  has  been  variously  defined  and  is  extremely  vague. 
We  understand  by  it  a  succession  or  ran^e  of  hills  or  moun- 
tains, forming  a  band  whose  breadth  is  little  or  nothing 
compared  with  its  length.  Thus,  a  line  of  hills,  a  mile 
ill  length,  if  only  a  few  hundred  feet  in  breadth,  is  as  iiiiich 
a  chain  as  the  Andes,  whose  breadth,  in  some  places,  is 
120  miles,  but  which  extend  in  an  uninterrupted  line  through 
the  whole  of  South  America. 

In  large  chains,  the  mountains  are  in  some  parts  connected 
from  base  to  summit,  forming  a  continuous  ridge,  or,  to 
speak  more  correctly,  perhaps,  some  parts  of  the  chain  are 
formed  of  one  long  narrow  mountain,  shaped  somewhat  like 
the  roof  of  a  house  ;  in  other  places,  the  chain  is  formed  of 
mountains  grouped  together  without  order,  but  connected 
by  their  bases,  and  for  a  great  way  up,  after  which  they  divide 
into  separate  mountains  ;  sometimes  the  chain  splits,  as  it 
were,  into  two  or  more  ridges,  which  either  diverge  con- 
siderably from  the  main  chain,  or  run  nearly  parallel  with 
it;  in  both  cases,  they  are  regarded  as  distinct  chains; 
sometimes  they  inosculate  or  reunite  to  the  main  chain, 
in  which  case  they  may  or  may  not  be  regarded  as  part  of 
the  same  chain. 

The  spaces  contained  between  chains  are  very  arbitrarily 
called  Valleys,  or  Basins,  or  Plains.  Those  which  lie  between 
parallel  ridges,  nnininj?  in  the  direction  of  the  main  chain,  are 
termed  Longitudinal  Valleys,  while  those  which  lie  between 
chains  of  the  second  order  are  Transversal,  and  those  between 
chains  oï  the  third  order,  are  termed  Lateral  Valleys.  The 
transversal  or  principal  valleys,  or  valleys  of  the  first  order, 
have  their  direction  more  or  less  perpendicular  to  the  axis 
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of  a  chain  of  the  first  order  ;  through  these  flow  the  princi|>al 
rivera  of  &  continent.  These  valleya  are  met  by  the  lateral 
valleys  on  eitherside  ;  and  the;  themselTcs  open  out  and  are 
confounded  with  the  lower  plains  or  champaign  country.  The 
land  which  lies  between  inosculating  branches  is  generally 
very  high,  as  compared  with  the  plains  beyond  the  chain  on 
either  side,  and  are,  if  veij  extensive,  called  Table-lnnda,  or 
Plateau.  Such  are  the  table-lands  of  Quito,  the  great  plateau 
of  Central  Asia,  &c.  When  smaller,  they  are  included  in 
what  are  termed  the  higher  or  Mountain  Valleys.  All  table 
lands,  however,  are  not  hemmed  in  by  mountains  whose 
summits  rise  above  the  level  of  the  table-land;  they  some- 
times  rise  from  the  plains  abruptly  like  terraces,  being 
themselves,  as  it  were,  the  flat  summits  or  horizontal  sections 
of  huge  mountains.  Sometimes  again  the  table-land  m 
ascended  by  gentle  acclivities  without  having  any  thing  like 
mountains  near  them,  and  sometimes  again  they  rise  by 
steps,  or  successive  and  retiring  terraces.  Chains  of  moun. 
tains  or  hills  sometimes  diverge  from  a  common  centre, 
which  is  generally  the  highest  point;  and  of  such  chains,  it 
is  frequently  hard  to  determine  which  is  the  principal. 
Sometimes  a  number  of  chains  run  parallel  to,  but 
have  no  connexion  with  each  other,  or  with  fmy  main 
trunk  ;  and  sometimes  the  mountains  of  a  country  present 
no  appearance  whatever  of  a  chain,  but  are  heaped  together 
in  confused  groups  without  any  order.  In  sonic  places, 
mountains  are  seen  to  rise  in  isolated  masses  from  a  plain, 
otherwise  level  ;  such  are  frequently  volcanic. 

It  is  observed  in  chains,  that  the  points  from  which  other 
chains  or  ridges  diverge,  are  more  elevated  than  other  parts 
of  the  chain,  so  that  between  any  two  contiguous  elevations 
of  this  kind,  the  ridge  or  aummitlineof  the  chain  is  inflected. 
These  inflexions  form  the  points  of  easiest  passage  from  one 
side  of  the  chain  to  the  other;  and  over  them,  accordingly, 
the  roads  are  generally  constructed.  They  are  called  the 
l'osées,  and  difier  from  defiles,  which  are  either  narrow 
ravines,  winding  through  the  mountains,  or  chasms  inter- 
secting any  part  of  them. 

A  Gorge  is  the  narrowest  part  of  a  large  valley  ;  or  a  short 
end  very  steep  valley,  is  sometimes  so  called. 

There  is  somclimes  observed,  in  the  form  of  longitudinal 
valleys,  auch  a  perfect  correspondence  between  the  salient 
angles  of  one  side,  and  the  re-entering  angles  of  the  other, 
that  if  the  two  ridges  could  be  brougnt  together,  no  trace 
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of  the  opoimff  would  niiiaiii«  a  dieiniistaiioe  which  hat 
been  conitnied  into  a  proof  dut  fiich  vdleji  have  been 
fbnned  hy  eonie  oonvnliUMi  of  natme* 

The  rammitlineof  ehains,  orpeiteof  chaini,iseidiernetily 
horixontal,  and  preeenle  a  aainee  of  greater  or  leaa  width, 
in  which  latter  caae  roada  aomedmeapaaa  along  it,  or,  what 
wemore  fkeqnently  Ifaid,  it  ia  n^fged  «nd  bndb^ 
at  a  diatanee  ahaip  pinnadea,  or  conea,  or  domea,  or  walk, 
aoeording  to  the  paroonlar  nature  of  the  rodka,  irinch  tbew 
Anna,  in  aome  caaea,  indicate  with  connderaUe  certainty. 
A  rimilar  diffimnce  of  outline  ia  obaerred  in  moontaina 
inegnlailT  gnnmed  ;  aa  abo  in  thcae  that  are  iaolaled. 

It  ia  obaerred,  generally,  diat  moontaina  are  mneh  more 
ateep  on  one  aide  than  on  the  other;  bat  of  thia  we  ahaU 
tieat  more  at  hige,  under  the  head,  £AgM. 

With  regard  to  Plaina,  ther  are  no  oetter  defined  than 
Moontaina.  Their  name  woud  induce  ua  to  beUere  that 
their  aor&ce  ia  horiaontal,  or  at  leaat  even;  bat  tbia  ia 
fiur  fix)m  beinff  always  the  case,  as  we  shall  presently  see. 

The  best  idea,  perhaps,  we  can  have  <^  the  irregularity 
of  the  earth's  suHiace,  is  to  conceive,  first,  a  general  surface, 
formed  of  plains  or  fitcets  of  different  extent,  and  variously 
inclined  to  each  other.  Above  the  level  of  this  surface,  are 
varions  acclivities  of  different  height  and  form,  and  va- 
riously ffrouped  ;  these  are  the  hills  and  mountains  ;  while 
below  me  general  level,  we  find  hollows,  also  differing 
in  form  and  dimensions,  which  are  the  Falleys  of  the  plain» 

Having  thus  sketehcKd  a  brief  outline  of  the  superficial 
irreffulanties  of  the  earth's  crust,  we  proceed  to  the  par- 
ticular observations  to  be  made. 

MOUNTAINS.— i^am^.— With  regard  to  the  names  of 
mountains,  generally  and  particularly,  nothing  can  well  be 
more  arbitrary.  Thus  a  long  chain  bias  often  different  names 
in  different  parts  ;  while  on  the  other  hand,  many  different 
and  distinct  summits  are  considered  as  one  mountain,  and 
have  but  one  name.  Aa  most  mountains  and  chains  of 
mountains,  however,  are  already  named,  the  traveller  will 
have  no  other  difficulty,  perhaps,  in  this  respect,  than  that 
of  determining  sometimes  the  precise  limits  of  parts  bearing 
different  appellations.  In  cases  of  countries  little  known,  it 
is  customary  for  the  first  explorer  to  christen  the  several 
mountains  or  chains,  or  to  adopt  native  names,  when  such 
exist.  And  here  we  cannot  avoid  counselling  Uie  traveller 
to  adopt  the  native  names  (which  are  mostly  significant). 


unlcM  they  be  too  hersli  and  difficultof  pronunciatioa,  or  to 
give  them  names  founded  on  some  local  and  conitaat 
feature.  Every  mountain  or  chain  named  or  mentioned, 
roust  be  as  exactly  as  possible  defined  as  to  limit  and  extent, 
jdrrangfuicut  and  Direction. — If  the  mountains  or  bills 
of  the  country  form  a  single  chain,  what  is  its  direction, 
length,  and  breadth?  If  they  compose  different  chains, 
what  is  the  direction,  length,  anil  breadth  of  the  principal 
chain,  the  direction,  and  relative  disposition  of  the  sub. 
ordinate  chains?  Arc  they  nearly  proximate  or  are  they 
connected  ?  if  the  latter,  in  what  point  or  points,  and  how  f 
Should  the  mountains  be  disposed  m  one  or  more  groups,  the 
situation  of  these  must  be  indicated.  In  large  groups  the 
betterway  is  to  describe  their  situation  and  extent,  by  slatiiu 
that  they  reach  from  such  and  such  defined  points,  in  sooE 
and  such  direction,  to  other  defined  points,  the  distance 
being  BO  much.  In  smaller  groups,  the  centre  or  theliiahest 
mounlaia,  stating  which,  beuig  taken  to  mark  the  position 
of  the  eroiip,  the  extent  of  the  latter  in  different  dimensions 
round  the  former,  must  be  given.  Isolated  mouataJns  must 
have  ibeir  position  and  hearings  well  determined. 

Height.  —  The  height  of  mountains  is  an  important 
object  in  physical  geography,  and  should  therefore  be 
always  ascertained  by  the  traveller,  correctly  if  possible,  if 
not,  approximatively  ;  takvtg  care,  however,  jicimv  to  gh« 
approxinKtl'ioji  for  potltice  data.  The  various  methods  of 
taking  heights  will  be  found  in  the  section  entitled,  Opbra- 
Tions.  We  may  observe,  that  not  only  the  heicht  above  the 
level  of  the  sea  should  be  given,  but  also  the  height  above 
the  plains  on  either  side  ;  for  the  acclivities  being,  as  we  have 
said,  set  upon  inclined  plains,  the  vertical  height  of  a  moun- 
tain above  its  base,  is  ollen,  nay  always,  different,  aa 
measured  from  the  plains  on  the  opposite  side.  The  greftt 
difficulty  is  in  discovering  where  the  rise  of  the  mountam  or 
ridge  really  begins,  as  the  plains  themselves  are  sometimes 
the  insensible  prolongations  of  the  mountain  slope.  In  these 
eases,  it  is  usual  to  reckon  the  height  from  some  town  or 
remarkable  place,  conûdered  as  being  situated  in  the  platD. 
In  tlie  case  of  chains,  the  mean  height  of  the  ridge  must  be 
given,  and  the  particular  height  of  the  higher  peaks,  and 
of  the  passes  and  defiles. 

Form. — Whether  mountains  he  in  chains,  oroups,  or 
isolated,  their  general  and  particular  form  should  be  noted. 
And  here  it  may  be  remarked,  that  mountains  secii  &t  si 
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distance  present  a  very  different  aspect  from  their  appe  .^ 
when  near.     The  minor  inequalities  are  smoothed  down 
distance;  and  very  rugged  rocks,  when  seen  afar  off,  Ire 
quently  present  an  easy  and  rounded  outhne.     A  group  j 
the  distance  appears  as  a  continuous  chain. 

The  general  forms  of  mountains  are  as  follows:— the 
I^mnacled  or  Needled^  the  rocks  being  bristled  up  into  sharp 
tapering  masses  ;  the  Tabie-shaped,  presenting  a  nearly 
straight  outline,  which  is  the  edge  of  tf  plain  or  tabular 
summit  ;  the  straight  outhne,  however,  is  not  always  a  sure 
indication  of  a  taole-shaped  smnmit,  it  may  sometimes  be 
the  horizontal  ridge,  formed  by  the  meeting  of  opposite 
alooes,  or  the  termination  of  an  acclivity  in  a  bluff  or  cliff. 
Table-shaped  mountains  have  frequently  one  or  more  abrupt 
and  nearly  perpendicular  sides  for  a  certain  way  down, 
succeeded  by  a  slope,  formed  by  the  accumulated  débris. 
The  Saddle-back  shape  ia  that  on  which  the  two  extremities 
of  the  mountain  are  higher  than  the  intervening  space, 
which  presents  a  concave  outline.  The  ILn^'s-back  is  the 
reverse  of  the  saddlo-back.  The  Dtune  shaped  is  tlio  tvpo 
of  the  Rounded.  The  Lumpy ^  as  its  name  implies,  presents 
a  confused  mass  of  more  or  less  rounded  summits.  The 
Ruiniform  presents,  at  a  certain  distance,  so  perfect  a  re- 
semblajice  to  ruined  walls  and  towers,  that  nothing  hut 
close  inspection  can  ujideceive.  This  is  frequently  the 
case  with  limestone  and  sandstone  rocks.  The  Comical  or 
Su^ur-iod/'  s\\à\)(i  is  that  which  is  almost  peculiar  to  volca- 
noes, though  sometimes  assumed  by  quartz-rocks.  Vol- 
canic cones  are  rarely  perfect,  in  consequence  of  th(*  crater. 
All  other  forms  are  modifications  and  combinations  of  the 
above.  The  trap-rocks,  however,  sometimes  exhibit  the 
singular  appearance  of  rising  like  steps,  whence  their  name: 
this  form  might  be  termed  the  Graded.  Certain  mountains, 
as  seen  in  particular  positions,  bear  a  rude  resemblance  to 
animals  and  other  objects  ;  and  are  sometimes  named  in  eon- 
sequence.  A  practiced  eye,  will  in  many  cases,  enable  the 
traveller,  from  the  appearance  of  mountains,  though  even  at  a 
distance,  to  guess  correctly  at  the  sort  of  rock  of  which  they 
arc  composed.  Though  nothinr/  f^uessed  at  must  he  (/ice n 
as  certain. 

^lotje.  —  With  regard  to  the  slopt?  of  mountains,  we 
Would  caution  the  traveller  against  judging  of  the  positive 
j»recipitancy  of  slopes  by  the  ditficulty  of  asccndin^'  them. 
The  maximum  for  carriages  is  a  slope  of  seven  or  eight 
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degrees  ;  the  maximum  for  beasts  of  buideii(  and  which 
would  be  considered  very  steep,  is  only  a  slope  of  fifteen  or 
sixteen  degrees  :  and  a  mountain  bo  steep  as  to  be  climbed 
only  by  cutting  steps,  is  still  but  35^;  white  an  ascent  of 
44°  cannot  be  climbed  even  by  cutting  steps. 

As  for  the  general  slope  of  chains,  that  is,  the  inclination 
of  a  line  passing  from  the  summit  to  the  plain,  it  varies 
from  2"  to  6^,  The  northern  slope  of  the  Pyrenees,  ac- 
cording to  d'Aubuisson,  is  from  3^  to  4°,  and  the  southern 
slope  of  the  great  Alps,  from  the  general  summit  line  to  the 
plains  of  Pieomont  and  Lombardy  3J^. 

The  opposite  slopes  of  a  chain  of  mountains  are  seldom 
of  equal  inclination,  and  the  travctler  will  do  well  to  pay 
attention  to  this  circumstance.  Some  have  thought  that, 
generally,  in  chains  running  North  and  South,  the  western 
slope  was  the  steepest,  and  that,  when  the  direction  was  East 
and  West,  the  southern  slope  was  the  more  abrupt.  This, 
however,  is  very  far  &om  being  always  the  case.  General 
Aiidreossy  says,  that  when  a  chain  of  mountains  is  situated 
on  an  inclined  plane,  (j>lan  tie  pente,)  the  abrupt  side  is 
that  which  is  opposed  to  tJie  inclinaton  of  the  plane,  and 
such  is  really  the  &ict  in  many  instances.  This,  however, 
seems  only  to  refer  to  such  chains  as  run  in  a  direction  per- 
pendicular to  that  of  the  dip  of  tlie  inclined  plane.  Now,  as 
we  regard  the  whole  surface  of  the  earth  as  composed  of 
various  inclined  planes,  and  as  the  mountain  chains  are  set 
npou  these  in  eveir  possible  way,*  it  will  be  interesting  lo 
observe  if  any,  and  what,  relation  exists  between  the  abrupt 
sides  of  the  chains  and  the  direction  of  the  chains  as  regards 
their  position  on  the  facet  or  inclined  plane.  Thus  the 
Pyrenees  and  the  parallel  chains  which  Ue  between  the 
Douro,  the  Tagus,  the  Guadiana,  the  Guadalquiver,  and 
the  Mediterranean,  run  in  a  direction  corresponding  to  that 
of  the  dip  of  the  inclined  plain  which  forms  that  portion  of 
the  comitry,  which  dip  is  from  East  to  West  ;  whereas  the 
principal  watershed  (the  cUvortia  aquarum)  which  sepa- 

*  The  impoitSDce  of  obsenring  the  relation  wbicli  exists  between 
iho  direction  of  mountain  cbains  and  Ihc  plains  is  evident,  when  we 
caliiider  that  gt'ologisti  Tegmd  the  plutus  ne  apheaied  from  under  tlia 
ica  -,  llie  mounlains  licing  Ihc  great  ctnlre  of  disturbance,  and  the 
pUmi,  therefore,  dependant  on  the  diroclion  and  extent  of  the  rise. 
Now  as  this  absolute  relation  by  no  means  crisis  everywhere,  it  rollowi, 
that,  in  some  cases  ai  least,  the  plnina  nnd  dry  laud  were  upheaved  b«- 
faie  the  mountains  nhich  cross  ui  boimd  tbum. 
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rates  the  riven  just  mentioned  from  those  which  flow  west- 
ward into  the  Mediterranean,  runs  in  a  direction,  not  only 
perpendicular  to  the  dip  of  the  western  plain,  but  is  set 
upon  the  exact  intersection  of  two  opposite  plains,  about 
the  meridian  of  1°  West     Now  as  these  plains  terminate  at 
the  sea  level,  or  same  horizontal  line,  and  as  the  length  of 
the  eastern  plain  is  not  half  the  length  of  the  western,  it 
follows  of  course,  that  if  these  plains  are  to  be  regarded  as 
the  prolongation  of  the  slopes  of  the  chain,  the  eastern  slope 
will  be  more  abrupt  than  the  western.     But  these  plains 
cannot  with  propriety  be  regarded  as  parts  of  the  chain,  the 
bases  of  which  termmate  in  the  plains  East  and  West,  long 
before  we  arrive  at  the  coast  on  either  side  ;  and  this  being 
the  case,  there  seems  no  reason  why  the  steepness  on  either 
tide  may  not  be  the  same,  that  is,  a  mountain  chain  may  be 
set  on  the  intersection  of  two  opposite  and  differently  in- 
clined plains  of  the  earth's  smface,  and  yet  have  its  opposite 
slopes  equally  inclined  to  the  horizon.     The  following  dia- 
gram will  render  this  evident. 


Let  AC  represent  the  horizon;  AB  and  CB  the  vertical 
section  of  two  planes  meeting  iu  B  ;  let  a  ^  c  represent  the 
vertical  transverse  section  of  a  mountainous  range  set  on 
the  intersection  of  the  two  planes.  Now  the  two  opposite 
slopes,  b  a  and  be  o£  the  chain,  may  make  the  same  angle 
with  the  horizon  A  C,  as  seen  by  their  continuation  down- 
wards to  that  line,  or  they  may  make  different  angles,  as  if 
their  direction  were  b  d  and  b  c,  in  which  the  steeper  slope 
is  opposed  to  that  of  the  long  plane,  oxb  e  and  b  a,  in  which 
case  they  would  be  the  very  reverse  of  what  General 
Andreossy  regards  as  generally  the  fact. 

The  same  variety  may  exist  if  the  chain,  instead  of  being 
set  upon  the  intersection  of  two  planes,  be  set  on  any  part 
of  a  plane  in  a  direction  perpendicular  to  the  general  slope 
of  that  same  plane.  Thus  if  AB  represent  an  inclined  plane, 


a  chain  C,  may'  be  set  on  it,  having  the  counter-slope  b  c 
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Hteeper  than  the  elope  ba;  or  the  chain  may  be  ae  at  D,  in 
which  the  counteT'Slope  is  the  least  rapid  ;  or,  finnllv,  it 
may  be  as  at  E,  with  both  elopeit  equall)- incliiiod.  If  the 
traveller  should  meet  with  the  cases  D  and  E  of  the  figure, 
it  U  evideut  the  obaervatiou  of  Gcueral  Andreoas;  is  not  uni- 
versally applicable. 

If  we  have  dwelt  so  long  upou  the  subject  it  ia  because 
it  is  one  which  has  been  thought  worthy  the  atteutiou  ù[ 
philosophers,  and  it  is  therefore  desirable  lo  Bscerlaiti  if  any 
gcueral  law  maiutains  or  not  regarding  the  slopes  of  moun- 
tain chains;  and,  if  there  be  such  a  law,  to  determine  it 
with  precision. 

Whenever  the  incliucd  plains  or  general  «jopps  of  a 
country  form  port  of  the  mountain  chains,  as  is  the  case  in 
long  narrow  islands,  of  course  the  shortest  slope  will  be 
steepest  ;  or  if  the  chain  be  strictly  central,  the  opposite 
slopes  wilt  be  equally  inclined  to  the  horizon, 

PLAINS. — Wo  have  already  observed  that  by  the  word 
Plain  we  are  not  to  understand  a  perfectly  horizontal  surlàce. 
Plains  are  tracts  of  greater  or  less  extent  on  which  there  ue 
no  motuitains,  but  which  may,  nevertheless,  contain  ioequA- 
litiea  of  a  certùn  height  without  ceasing  to  be  plains.  Thus 
they  may  be  divided  into  undulated  and  level  plains,  the 
former  differing  in  degree,  as  being  very  undulated  or  bul 
slightly  BO,  and  the  latter  being  more  or  less  inclined,  and, 
sometimes,  nearly  horizontal. 

As  there  are  no  plains,  with  the  exception  of  vast  sandy 
deserts,  which  have  not  ibeir  watercourses,*  it  follows  of 
necessity  that  there  must  be  inequalities  in  the  level  of  their 
surface,  however  horizontal  this  may  seem  in  the  general 
view;  and  hence  there  are  the  i'alleyt  t^f  Ififpla his  as  well 
OS  the  fatUj/»  of  the  viountam».  When  the  torraer  of  these 
are  broad  thev  axe  seldom  deep,  or,  which  is  the  same  thins, 
the  watershed  is  but  a  gentle  acclivity  whose  ridge-line  is 
hardly  to  be  traced  ;  they  are,  sometimes,  on  the  contrary, 
narrow  and  more  defined,  in  which  case  the  watershed  is 
also  generally  more  prominent,  and  occasionally  rises  into 
distinct  continuous  ridges  or  chains  of  hills  of  s  certain 
elevation.  It  sometimes  happens  that  the  rivers  do  not  flow 
along  the  bottom  of  a  hollow  or  valley,  but  seem,  as  it 

"  Wc  hold  llist  liicso  alw  hvie  their  riror»  flowing  through  them, 
bat  they  ure  biddoii  !nm  (be  view.    The  ilriAcd  ssod  fills  up  iheir 
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^ere,  to  have  excavated  natural  ditches  for  themselves  in 
an  apparently  horizontal  surface.  In  some  of  these  nearly 
level  valleys,  and  this  depends  upon  the  nature  of  the  soil, 
the  riven  wind  and  bend  veij  much  ;  in  others,  their  course 
is  almost  straight,  and,  occasionally,  they  split  into  a  number 
of  anaatamosing  branches,  enclosing  islands  of  greater  or 
less  extent. 

Some  plains,  after  a  gentle  rise  from  the  coast,  continue 
almost  horizontal  to  the  inunediate  base  of  the  mountain  ; 
some  rise  by  successive  steps,  each  horizontal,  and  others, 
again,  present  a  continued  surface  considerably  inclined. 

Plains  offer  great  diversity  of  aspect  according  to  the 
nature  of  their  soil  and  the  abundance  of  their  waters.  If 
the  soil  be  good  and  water  abundant,  they  will  be  fertile  ; 
and  if  fertile,  will  be  inhabited,  permanently,  or  periodically, 
according  to  the  population  of  the  country  and  the  progress 
of  the  people  in  civilization. 

The  above  enumeration  of  the  various  characters  which 
plains  present  will  suffice  to  point  out  the  nature  of  the 
obser\'ations  to  be  made  by  the  traveller  regarding  them. 
We  may,  however,  remark,  that  it  is  particularly  desirable 
he  should  note  the  slope  of  the  plains,  both  as  to  direction  and 
<l«witity  ;  the  direction  of  that  part  of  the  main  trunk  of 
tne  river  that  flows  along  them  ;  the  position  of  this  water- 
course as  running  along  the  edge  of  the  plain,  and,  in  this 
<^e,  which  edge,  or  as  running  across  the  plain  ;  together 
^ith  the  direction  of  the  hilly  ranges  that  traverse,  or  the 
mountains  which  border  the  plains,  and  the  steepest  sides  of 
these  hills  and  mountains,  in  order  to  ascertain  if  any  con- 
stant relation  exists  between  these  several  objects. 


SECTION  II. 


HYDROGRAPHY,  OR  THE  WATERS  OF  A  COUNTRY. 

^"RINGS. — It  frequently  happens  that  springs  break  out 
jinobservcd,  as  when  they  open  into  the  beds  of  rivers, 
^^^^fi  marshes,  &c.  When  they  are  seen,  the  following 
particulars  should  be  carefully  noted  : — 

The  precise  situation  of  the  spring,  or  its  bearing  and  dis- 
^ce  from  known  points,  and  height  above  the  level  of  the  sea. 
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Is  it  in  the  bottom  of  a  valley,  on  the  slope  of  s  hill,  or, 
aa  it  somctimea  the  caae,  on  the  top  of  the  highest  viaibli.' 
groiind  Î 

Does  the  water  issue  from  the  fissures  of  a  rock,  from 
between  beds  or  rocks  of  different  natures,  or  from  a  cai'em  * 

In  those  mountain  ranges  where  glaciers  are  accumulated, 
the  gradual,  though  constant,  thawing  of  these  st  th«iT 
lower  surfaces  gives  rise  to  a  kind  of  springs  which  issue, 
more  or  less  abundantly,  from  picturesque  grottoes  of  ice. 

Docs  the  water  of  the  spring  ooze  imperceptibly,  as  fre- 
quently happens  through  sand  in  valleys,  or  through  the  sides 
of  slopes  ;  does  it  fall  in  drops,  or  gush  out  with  greater  or 
less  violence  in  a  streqni,  or  does  it  form  nJet-tTvau,  and, 
if  so,  what  is  the  height  and  thickness  of  the  column  of 
water? 

Is  the  flow  of  water  constant  or  intermittent  ;  if  intermit- 
tent is  it  regularly  or  irregularly  so?  Is  the  intermit  le  nee 
one  of  flow  aud  no  flow,  or  merely  regular  or  irregular 
returns  of  greater  and  less  abundance  of  water  ?  In  every 
case,  the  time  and  duration  of  the  diflereut  phases  of  the 
phenomenon  should  be  noted  and  its  cause.  The  tempe- 
rature of  the  water  must  be  accurately  obsened  at  different 
hours  of  the  day,  and  in  different  seasons,  taking  care 
to  uolc  at  the  same  lime  the  temperature  of  the  external 
air,  or  of  the  cave  or  grotto,  as  also  of  the  soil.  It  is 
particularly  recommended  to  the  traveller  to  take  the 
temperature  of  all  the  springs  he  meets,  and  to  note  as  many 
of  the  circumstances  conneoted  with  them  as  he  can.  The 
temperature  of  wells  should  also  be  taken.  What  is  the 
quality  of  the  water;  is  it  clear  or  turbid  f  It  may  be  acidu- 
lated, saline,  hepatic,  or  ferruginous  ;  it  may  be  remarkable 
for  its  colour,  taste^  or  smell  ;  it  may  be  incrustaling,  that 
is,  it  may,  upon  coining  in  contact  with  the  air,  let  fall  the 
silicious  or  calcarioUB  matter  it  before  held  in  solution.  In 
such  case,  note  must  be  made  of  the  kind  and  manner  of  the 
deposit,  and  the  rapidity  of  the  process,  the  quantity  of 
matter  already  dcpositea,  its  appearance,  properties,  and 
the  uses  to  which  it  is  or  may  be  applied. 

Does  the  spring  cast  up  any  remarkable  substances  ;  does 
it  emit  any  inflammable  or  noxious  gases  ? 

Wliiit  is  the  quantity  of  water  furnished  by  the  spring  in  a 
given  time  ? 

What  is  the  nature  of  the  rock  or  soil  and  the  dip  and 
direction  of  the  strata  :  the  kind  and  abundance  of  the  her- 


baceous,  aqueous,  ana  ci7pU>gamous  plants  which  grow 
around  the  spring? 

For  the  aoalysis  of  mineral  waters  see  Appekdix. 

RIVULETS. — Nothing  can  well  be  more  vague  than  the 
line  which  separates  what  is  called  a  Rivulet  or  Brook  from 
a  small  River  ;  indeed  the  terms  are  frequently  used  syuony* 
monsly.  Rivulets,  however,  for  waut  of  a  more  precis* 
deËuttiou,  may  be  distinguished  from  rivers  by  llieir  being 
neither  floatable  nor  navigable.  The^  proceed  iiniuedialoly 
from  springs,  and,  wheu  they  receive  other  waters,  it  ■• 
only  those  of  small  streamlets  like  themselves,  whicli  add 
but  little  to  Iheir  own  mass  and  velocity. 

RivulcU  are  frequently  turned  to  useful  accouul  by  Die 
retention  of  their  water  to  form  milUponda,  or  for  the  supply 
of  canals,  for  irrigation,  kc.  Riinilets  are  ottcn  dried  up  in 
the  hot  season;  at  other  times  their  wntcri  ore  generally  veij  ■ 
Gnwid,  iriMlber'  flowinR  Anagfa  m  ham  wil  cor  orn  s 
pebblr  bottom,  and  «ere  conatant,  bare,  •ometimea, 
abnnaance  of  fiih,  parttcularly  trout. 

Of  course  whenever  the  spring  from  which  a  rivulet  imme- 
diately proceeds  ia  tntenoittent,  the  rivulet  will  be  so  like- 
wise. 

These  few  rematb  will  suffice  to  point  oat  the  nature  of 
the  observations  which  it  may  be  necessary  to  make  on  rivu. 
lets,  indépendant  of,  or  in  conjunction  wiUi,  what  may  have 
been  observed  of  the  springs  which  immediately  supply  them. 

TORRENTS.— TorrenU  have  generally  very  deep  and 
rugged  beds;  they  flow  at  the  bottom  of  gidlies  and  ravinea 
which  they  have  sometimes  themselves  formed,  and  which 
they  are  ever  deepening  and  widening. 

Torrents,  by  reason  of  their  rapidity,  generally  carry  down 
a  quantity  of  debris,  and  are  therefore  turbid.  They,  how- 
ever, let  fall  the  impurities  they  hold  in  suspension  when. 
ever  their  course  is  impeded  and  their  velocity  retarded. 
Thus  bars,  shoals,  and,  eventually,  islands,  are  formed  near 
the  apot  where  a  torrent  enters  a  river  or  lake.  The  mag- 
nitude, form,  and  exact  position  of  these  deposits  depend 
rn  the  nature  and  quantity  of  débria  brought  down  by 
torrent,  the  angle  under  which  the  torrent  enters  ita 
recipient,  and,  when  this  recipient  is  a  river,  on  the  mass 
and  velocity  of  the  confluent  streams.  These  deposit* 
sometimes  change  the  bed  of  the  recipient,  at  first  and 
most  sensibly,  in  the  parla  adjacent,  and  subsequently,  for  a 
long  way  down. 
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Torrents  sometimes  form  lakes  and  pools  by  the-accunu* 
lation  of  their  deposits  obstructing  furtner  egress. 

Torrents  are  occasioned  either  by  the  rapid  thawL^^  >>^ 
snow  in  the  mountains,  or  by  very  heavy  or  periodical 
rains.  At  what  time  of  the  year  doeR  this  meltine  of  the 
anow  take  place  or  do  these  rains  fall?  What  winds  bring 
the  latter  ;  how  long,  generally,  do  the  rains  continue  to 
fall,  or  docs  the  snow  continue  thawing? 

Torrents  occasionally  cause  the  most  dreadful  ravages, 
and,  consequently,  in  well-peopled  and  civilized  countries, 
various  means  have  been  devised  and  practised  with 
^eater  or  less  success  to  secure  the  country  from  their 
uevastations  ;  it  is,  therefore,  of  the  greatest  importance  to 
examine  the  several  methods  adopted,  the  principles  on 
which  these  methods  are  founded,  and  the  degree  Qf  success 
which  attends  them. 

The  imprudent  denudating  of  the  hills  has  frequently 
created  torrents  where  none  before  existed,  and  the  covering 
the  heights  with  trees  has,  sometimes,  greatly  contributed 
to  diminish  the  velocity  of  torrents.  It  is  also  very  neces- 
sary to  examine  the  nature  of  the  débris  broj^ht  down  by 
the  torrents,  particularly  in  exploring  a  new  coimtry,  as 
these  often  lead  to  the  most  important  discovery  of  mineral 
treasures. 

RIVERS. — Name, — Is  the  name  the  same  from  the 
source  to  the  mouth  of  the  river  or  different  in  different 
parts?  Have  the  several  sources,  the  anastamosing  and 
deltic  branches,  when  such  exist,  the  same  or  different 
names?  Specify  the  points  at  which  the  names  change,  the 
extent,  direction,  and  nature  of  each  separately  named 
part,  in  all  the  detail  indicated  below,  proceeding  from  the 
source  towards  the  mouth,  or  vice  versUy  stating  in  which 
order. 

What  names  has  the  river  formerly  borne?  When,  why, 
and  by  whom  changed  ?  Does  it  still  bear  different  names, 
and  if  so,  what  are  these  names,  and  by  whom  are  they 
respectively  used  ? 

Have  the  present  or  former  names  any  relation  to  the 
quality  or  nature  of  the  river,  the  vegetation  on  its  banks, 
or  other  natural  circumstance,  or  to  any  traditions,  super- 
stitions, or  historical  facts  ?  If  so,  state  the  precise  signifi. 
cation  of  the  name. 

It  sometimes  happens  that  the  part  of  a  river  imme- 
diately below  its  junction  with  some  other  river,  is  dif- 
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forent ly  named  by  the  inhabitants  on  the  opposite  bank 


thus,  the  inhabitants  at  A,  accustomed  to  regard  adaa  th 
river,  give  the  same  name  to  the  part  c  d  ba  to  the  pa] 
a  Cy  and  say  that  b  e  falls  into  a  d.  The  inhabitants  ( 
B,  on  the  contrary,  consider  h  ddA  the  river,  of  which  the 
look  upon  a  tf  as  an  affluent.  Now,  should  these  waters  2 
the  point  d  disemboffue  into  some  other  river,  which  w 
shall  call  ;r,  it  would  be  said  hy  different  travellers,  accord 
inç  as  they  had  their  information  from  the  side  A,  or  tfa 
side  B,  that  the  h  e  river  faUs  into  the  a  d,  or  that  it  fall 
into  the  x. 

On  the  spot  this  may  be  of  little  consequence,  but  i 
travellers'  accounts  of  countries  little  known,  this  circun 
stance  should  always  be  enquired  into  to  avoid  error.  Tb 
above  is  exemplified  in  the  case  of  the  rivers  Bug  and  Nc 
rew  in  Poland. 

Oriffm, — ^Does  the  river  derive  its  origin  from  one  c 
several  sources  or  springs,  or  from  a  lake  or  a  marsh  ?  Whi 
is  its  height  above  the  level  of  its  mouth  ?  See  Spring) 
Lakes,  Marshes. 

Course. — Is  the  general  course  straight,  (^/),  serpentina 
(&',  meandering,  (^),  or  winding,  {d)y  or  any  compounds  < 
these,  in  toio  or  in  part.* 


Thus  the  Vermejo   and  the   Magdalena  may  be  calle 


•  The  figures  are  supposed  to  represent,  not  any  portions  of  rivei 
but  their  wàolt  course  from  origin  to  recipient. 
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atraiffkt-serpenl'me,  the  Nile  meandro-serpcntine,  the  Ori- 
noco winding,  ice. 

As  it  may  perhaps  be  objected  by  some,  that  the  fonns  of 
rivers  ore  not  sufficiently  prceise  to  admît  of  this  classifica- 
tion, I  will  observe  that  they  are  more  precise  and  deter- 
mined than  the  forms  of  clouds,  which  Bave,  neverlbeless, 
been  classed  and  named,  and  the  classification  generally 
adopted. 

What  is  the  ceneral  direction,  (true  or  magnetic  being 
stated,)  in  one  line  or  in  several,  according  a»  the  river 
winds  more  or  less,  omitting  always  the  minor  curves  and 
sinuosities  ? 

The  length  of  the  several  lines  individually  and  in  loto, 
and  the  length  in  following  the  bends,  stating  always  whether 
these  lengtha  are  presmned,  asserted,  or  actually  estimated, 
and,  in  the  latter  case,  by  what  means. 

Very  extraordinary  bends  in  meandering  rivers,  as  those 
in  some  parts  of  die  Missouri,  should  be  particularly  noticed, 
stating  the  circuit  the  bend  takes  and  the  direct  distance 
across  the  isthmus. 

Does  the  river  in  its  course  run  through  the  middle  of 
the  valley,  or  does  it  cling  in  preterence  to  the  base  of  the 
heights  on  either  side,  and,  if  so,  which  side,  or  does  it 
change  sides  in  different  places  ?  Does  the  river  run  through 
a  longitudinal  valley,  or  does  it  cross  one  or  more  longi- 
tudinal valleys  and  tiieir  dividing  ridges,  and,  if  so,  under 
what  angle,  and  what  are  the  appearances  where  the  rjdges 
are  intersected  by  the  stream?  Is  there  at  this  point  an 
anticlinal  dip  on  both  sides,  or  not;  are  tlie  strata  hori- 
zontal, or  vertical,  or  synclinal  ;  what  is  the  nature  of  the 
rocks,  are  they  the  same  on  both  sides  or  difierent  ;  are  the 
surfaces  smooth  and  water-worn,  or  fragmented  and  con- 
fusedly heaped  as  if  by  sudden  falling  in  of  a  cavern,  or  by 
explosion  fïom  below,  or  forcible  rending? 

Récipient — Is  the  recipient  some  other  river,  or  a  marsh, 
or  a  lake,  or  the  seaV  Ineither  ease,  what  is  its  name  and  the 
place  of  junction,  which  latter  may  be  either  approximately  or 
absolutely  determined  in  different  ways,  as,  astronomically, 
or  by  actual  admeasurement  from  some  known  point,  as  a 
town,  a  fortress,  a  castle,  a  min,  a  remarkable  rock,  cither 
on  the  river  itself  or  on  its  recipient,  or  by  distance  and 
bearing  from  some  striking  or  well  known  object  away 
from  cither. 

Mouth. — If  the  rivei  empty  itself  into  a  recipient  b; 


two  or  more  mouths,  it  fonns  a  Delia  (which  spe);  if  by  one 
moulh  only,  observe  ita  width,  and  depth,  and  the  angle 
formed  by  the  affluent  and  recipient.  Has  the  mouth  of 
the  river  undergone,  or  îi  it  Btill  imdcrgoing  any  oolable 
change  ;  and  of  what  kind.  Have  the  former  changes  been 
suddeu  or  gradual,  and  are  they  reiidered  evident  by,  or  arc 
they  merely  presumable  from,  the  nature  and  present  can-  ' 
figuration  of  the  soil  about  the  river's  mouth,  or  is  there  anj 
hislorical  or  traditionary  evidence  of  such  change  T 

Is  the  apparentbreadth,  mass  of  water  and  rapidity  such  as 
might  be  expected  from  the  length  of  course  and  general 
size  of  the  river,  or  is  it  greater  or  lessî  In  either  of  these 
Jatter  caaes,  state  the  ascertained  or  probable  reason  of  such 
anotoaly.  In  the  first  case  it  may  be  owing  to  a  subterranean 
affluent  or  springs,  in  the  latter,  the  diminution  maybe  occa- 
sioned by  a  subterranean  drEun  or  by  infiltration  through  the 
•oil,  or  extraordinary  evaporation. 

Does  the  river  form  a  bar,  or  shoal,  or  islands  at  it» 
mouth,  if  so,  what  is  the  evtent,  direction  and  nature  of  such 
àeçoâit  ;  liow  fitr  do  they  obatnict  or  endanger  navigatioa  ; 
or,  in  the  case  of  the  river  emptf  ing  itself  into  the  sea  or  a  large 
lake,  how  far  do  these  objects  contribute  to  the  security  of 
•nchonse  within  them  f  Are  the  shonis  at  all  timet  covered, 
and  with  what  depth  of  water  at  different  seasons,  or  tides, 
if  Bnch  exist;  or,  if  periodically  tmcovered,  at  what  times  of 
the  year  ?  Are  the  depodts  permanent  as  to  place  or  are 
they  liable  to  shift  T  Are  all  or  any  of  these  undergoing 
increase  of  sise,  or  diminution? 

When  rivers  on  approaching  the  coast,  as  is  frequently 
the  case,  turn  suddetuy  round  so  as  to  follow  a  course  pa- 
rallel to  the  sea  before  emptying  finally  into  it,  observe  the 
direction  of  this  bend  in  reference  to  the  prevailing  winds 
and  currents  of  the  sea  or  the  ocean  at  that  spot. 

A  Deba. — Deltas  are  Flmiatile  when  formed  at  the  en- 
trance  of  one  river  into  another  ;  Lactatrine,  when  at  the 
embonchore  if  a  river  into  a  lake,  and  Maritime  «hen  the 
river  falls  into  the  aea.  The  original  cause  of  a  Delta  is 
sometimes  a  natural  obstacle,  which  splits  the  stream  into 
two  branches,  but  it  more  commonly  results  from  a  bank 
dmosited  by  the  river  itself:  Thus  the  soil  of  deltas,  gene- 
rally, ia  alluvial  and,  as  such,  fertile,  unless  the  river  brings 
down  nothing  hut  pure  sand.  The  alluvial  soil  is  sometimes 
confined  withia  the  two  external  or  deltic  branches  of  the 
river,  but  more  frequently  it  extends  beyond  these. 
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Within  the  deltic  branches  there  are  &pqueutly  nisny 
other  diverging  and  anaslamosiiig  branches,  which  fiir  dis- 
tinction's sake  mil)'  be  called  yiiia-ile/lic,  and  which  cut  up  the 
delta  into  a  greater  ur  less  number  of  deltic  islauda.* 

Besides  such  observations  as  may  bo  dictated  by  the 
forgoing  remarks,  it  is  iieceEsary  to  notice  the  directiou  and 
length  ol'  each  of  the  deltic  branches  from  the  point  of  dïver- 
gance,  and  the  angle  they  make,  together  with  the  diatwice 
from  the  mouth  of  die  one  to  that  of  the  other,  or  the  base 
of  the  delta;  the  number  of  channels  exclusive  of  ibc  two 
outer  ones;  the  number  and  particular  names,  together  with 
the  breadth  and  depth,  of  those  that  are  navigable,  and  the 
preference  that  is,  or  should  be,  given  to  any  of  these,  and 
why?  What  Js  the  superficial  extent  of  the  space  contained 
within  the  deltic  branches,  and  the  nature  of  (he  soil,  aa 
sandy,  swampy,  or  fertile  ;  and  if  the  latter,  'what  ia  the 
nature  of  the  vegetation  Î  If  subject  to  muudatitin,  at 
what  time  of  the  year  and  for  liow  long  ;  to  what  height 
does  the  water  generally  cover  the  land,  and  what  ihicknt'ss 
of  deposit  is  annually  accumidated  ?  Are  any  of  the  chan- 
nels subject  to  change,  and,  should  the  delta  increase  in 
size,  to  what  extent  and  in  what  direction? 

Confidence  of  hw>  rieurs.  —  Is  the  recipient  stream  in- 
creased in  width,  in  depth,  or  in  velocity  only,  after  receiving 
the  waters  of  the  alHueut,  or  in  any  two,  or  all  three,  of  these 
ways?  stating  the  hicrease  of  width,  depth,  or  velocity.  It 
frequently  liappens  that  the  waters  of  the  two  uteetiog 
streams  are  ot  différent  colour,  or  that  the  one  is  clear  and 
the  other  turbid.  In  either  of  these  coses  it  may  be  noticed 
how  far  below  the  point  of  junction  the  waters  tlow  without 
commingling.  Does  the  velocity  of  cither  river  in  times  of 
flood  impede  the  progress  of  the  other  so  as  to  cause  in 
either  a  rising  of  the  waters,  a  back -current,  or  an  inunda- 
lion  i  Docs  this  happen  annually,  and  what  ia  the  extent  of 
the  phenomcnun,  and  its  effects  ? 

jlffiventti. — The  aflluenls  of  a  river  must  be  mentioned  in 
their  proper  order,  whether  proceeding  from  the  mouth 
upward  or  from  the  head  or  source  of  the  river  downward, 
stating  which,  and  whether  the  affluents  arc  on  the  right  or  lelt 
hand.  As  for  the  effects  produced  by  them  on  the  river 
under  consideration,  all  that  is  necessary  to  observe  on  this 

■  'Hicïe  Irrmt  Detlie  slid  Jiia-dellip,   have   been  approved  by  a 
Conimiiioc  at  the  Royal  Ucceniphical  Sodoiy,  nppMtitpd  Tor  Uic  piu- 
-  pose  of  endBiLToaniiE  to  form  >  Ilteciae  feographical  lemiiiiolo|ir. 
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subject  is  contained  in  the  three  preceding  artides,  in  which 
the  river  under  examination  was  supposed  tfie  affluent,  and 
ita  effects  on  its  recipient  considered;  whereas  now  the  rirer 
is  to  he  T^guded  as  a  recipient  and  considered  with  reference 
to  the  suâification  effected  by  its  affluents. 

Bed  qfa  rmr.— By  the  bed  of  arirer  we  understand  the 
channel  which  the  river  has  chosen  or  which  it  has  exca- 
vated for  itselil 

It  rarely,  peih^M  never,  happena  that  the  bed  of  a  river  is 
at  the  present  day  audi  as  it  was  formerly,  on  the  contraiv, 
we  see  changes  going  on  continually,  llie  chaises  rarely 
affect  the  seneral  direction  of  the  river,  which  ftom  tm 
beginning,  oeing  along  the  general  line  of  greatest  slope, 
cannot  well  vary;  th^  are  therefore  coufirod  to  the  em^ 
boncfaures  and  minor  curves  of  the  rivers. 

The  variation  in  the  bed  depends  upon  the  direction  and 
the  strength  of  the  current  end  the  nature  of  the  soil,  which 
circumstances  reciprocaUy  modify  each  other. 

The  impinging  of  the  current  against  a  re-entering  angle 
of  the  ban&,  wean  it  away  at  that  part,  more  or  less,  accord- 
ing to  the  tenaci^  of  the  soil,  and  the  débris,  urged  on  by 
the  stream,  form  shoals  and  promontories  lower  down,  which, 
in  their  turn,  divert  the  direction  of  the  current.  The  wider 
the  bed,  ccei.  /wr.,  the  slower  the  current,  and  the  narrower 
the  bed  the  greater  the  rapidity  of  the  stream,  and  the 
greater  its  tendency  to  deepen  the  channel  ;  the  banks,  how- 
ever,  are  little  affected  when  the  course  is  straight.  The 
slope  of  the  bed,  also,  modifies  the  velocity  of  the  current; 
but  in  order  to  produce  any  remarkable  change,  ereat  rapidity 
must  be  combined  with  a  great  mass  of  water  ana  a  loose  soil. 

These  remarks  are  sufficient  to  suggest  the  nature  of  the 
observations  to  be  made  on  the  bed  of  a  river  ;  we  may, 
however,  add,  that  the  following  objects  should  also  be 
noticed,  viz.  the  parts  of  the  channel  where  there  are  whirl- 
pools, shoals,  islands,  cataracts,  or  other  natural  accidents,  as 
also  embankments,  terraces,  weirs,  or  other  artificial  works. 

The  breadth,  depth,  and  slope  of  the  bed  must  on  no 
account  be  omitted.     (See  Section  entitled  Opérations.) 

Soil  of  the  bed. — ^Thc  soil  may  be 


S^"^  ^  2  Coawe. 


u  .     .    . 

C  3  The  size  of  a  grain  of  annis. 
Gravel  ?  4  The  size  of  a  pea. 


^  5  The  size  of  a  bean. 
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(  6  The  size  of  nn  inch  in  diameter. 


Large  atones. 
Huge  blocks. 
Solid  rock. 

Ooze,  i.  e.  mud  or  slime. 
Cla^. 
The  utility  of  this  classification  will  be  seen  in  the  &A~ 
lowing  article. 

Velocity  of  a  Hiver, — The  velocity  with  which  a  river 
flows  may  be  great,  middling,  or  little;  regular,  or  irre- 
gidar,  both  as  to  time  and  place.  This  velocity  should  be 
indicated  by  the  number  of  nautical  miles  in  an  hour,  or 
feet  in  a  second.  The  veloci^  of  the  surface  is  different 
from  that  of  the  mass.  For  the  method  of  obtaining  both, 
see  Opkkationb. 

The  first  seven  kinds  of  soil  mentioned  in  the  preceeding 
article,  arc  respectively  disturbed  by  the  following  velo- 
cities, viz.: — 

No.  1  by  a  velocity  of  6  inches  per  second. 
3  8  inches 

3  4  inches 

4  7  inches 

5  12  inches 

6  24  inches 

7  36  inches 

The  disturbance  here  mentioned.  Is  the  stirring  and  trans. 
porting  power  of  the  water,  indépendant  of  shock  ;  thus 
when  the  impinging  of  a  stream  against  its  banks  has  de- 
tached any  part  of  them,  such  part  will  either  fail  at  once  to  the 
bottom,  or  will  bo  carried  away,  according  as  the  nature  of 
the  soil,  and  the  rapidity  of  the  stream,  he  such  as  above 
indicated. 

Thus,  by  a  knowledge  of  the  nature  of  the  soU,  the 
tendency  to  erosion  of  the  banks,  by  the  impinging  force  of 
the  stream  ^different  according  to  the  angle  under  which  it 
strikes),  ana  Uie  velocity  of  the  current,  a  tolerably  correct 
idea  may  be  formed  of  the  stability  of  a  river's  bed,  or  its 
tendency  to  change. 

The  changes  in  the  bed  of  a  river  are  not  confined  to  its 
direction;  the  filling  up  and  clearing  of  the  bed  is  also 
subject,  particularly  in  certain  rivers,  to  great  cliange. 
Thus,  the  first  effect  of  floods,  is  tu  clear  and  deepen  the 
bed  offt  river;  whereas,  the  subsequent  effect  ie  to  fill  it  up 
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a^ain  ;  becanae,  aa  the  tonenta  alacken,  thoj  depoatt  the 
debria  thej  have  no  loQger  the  fince  to  keep  in  anapenaion  : 
and  thua  a  rirer  may  have  ha  bed  deeper  or  more  ahallow 
after  a  flood  tlum  before,  according  to  circumalancea. 

Bankê-^TbiM  word,  like  ahnoat  ereij  other  name  in 
phyaical  geography,  ia  ragne  and  indefinite.  Thua,  a  Bank 
la  either  the  btenl  maigin  of  a  river,  that  ia,  that  part  of 
the  land  which,  with  n^aid  to  a  river,  ooixeaponda  to  the 
ahore,  aa  regarda  the  aea;  or  it  aignifiea  an  aceonndation  of 
aand  or  gravel,  in  a  word,  a  ahoaL  If  the  latter,  for  dia- 
tinction'a  aake,  were  called  a  aand-bank,  we  ahoidd  of  coum 
know  that  a  anoal  waa  meant:  bat  thia  term  woold  often  be 
incoixect,  inaamnrh,  aa  ahoafa  are  aometimea  gimvel4ianka 
and  mud-banka,  aa  weD  aa  aand^banka.  Thia  durwa  how 
deairable  il  b  to  have  a  definite  terminologj.  Bat,  nntS 
anch  can  be  eatabliahed,  we  can  only  recommend  to  traveUera, 
to  avoid,  aa  mnch  aa  poaaible,  all  equivocal  ezpreaaiona.  In 
the  preaent  caae,  the  only  way  by  which  ambiguity  mav  be 
avoided  is^  when  the  woril  bank  is  used  to  denote  a  snoal, 
to  speak  of  the  banks  in  a  river  ;  and,  when  the  margin  is 
meant,  to  say  the  banks  of  a  river.  We  ourselves  confine 
the  term  Bank^  to  the  mar^n  of  a  stream  ;  using,  in  other 
cases,  the  term  Shoal  exclusively  ;  and  we  recommend  this 
to  others.  Of  Banks,  then,  the  traveller  should  observe  :— 
The  nature  of  the  banks  of  the  river  ;  the  ravines  and  gulliea 
by  which  they  are  intersected. 

Are  the  baoiks  abrupt,  or  shelvinff,  or  gently  sloping  ;  are 
they,  in  this  respect,  the  same  on  both  sides  generally  ;  or 
is  the  one  bank  much  higher  than  the  other,  and  which  ¥ 
Are  the  banks  swampy,  sandy,  rocky,  of  clay,  or  of  vegetable 
mould  ?  Are  they  sterile  or  covered  with  vegetation  ?  If 
the  latter,  is  it  spontaneous  or  cultivated;  and  what  are  the 
plants,  crops  or  plantations,  seeds,  grass,  brushwood,  forests, 
&c.  ?  In  the  neighbourhood  of  towns,  we  may  find  upon  the 
banks,  vegetable  gardens,  nurseries,  parks,  promenaaes,  &c. 

When  streams  meander  much,  it  is  observable,  that  in 
the  benda,  the  bank  is  always  steepest  at  the  re-entering 
angles,  and  most  shallow  at  the  salient  angles,  and  that  the 
water  is  deepest  under  the  steeper  bank;  whereas,  when 
the  two  banks  are  equally  steep,  the  deepest  part  of  the  river 
is  in  the  centre.  This  equality  of  the  banks  is  usually  found 
in  those  parts  of  the  river  where  its  course  is  straight.  The 
wearing  away  of  the  banks  takes  place  at  the  steep  parts, 
which,  unless  the  soil  be  sufficiently  tenacious  to  resist  the 
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eroding*  action  of  the  water,  are  constantly  falling  in; 
whereas,  at  the  salient  angles,  where  the  water  is  shallow, 

*  Erosion,  corrosion,  abrasion,  exfoliation,  disintegration,  weather- 
wearing,  are  terms  very  frequently  misapplied  ;  and  as  it  is  of  consi- 
derable importance  not  to  attribute  eflects  to  a  wrong  cause,  the 
following  distinctions  should  be  attended  to  by  all  exact  narrators  of 
the  physical  operations  of  nature. 

Erosion  is  the  gradual  wearing  away  of  a  body,  commencing  at  the 
surface  (without  any  reference  to  horizontality),  and  effected  by  the 
mechanical  agency  of  moving  water,  in  two  ways,  either  singly  or 
combined  ;  first  by  penetration  and  loosening  of  its  component  parts  ; 
and  secondly,  by  forcible  separation  and  bearing  away  of  particles. 

Corrosion  implies,  not  mechauical  but,  chemical  agency,  such  as  is 
observed  in  the  case  of  rocks  acted  upon  by  the  various  gases,  arising 
from  volcanoes,  and  from  the  cracks  and  chasms  in  their  vicinity,  the 
vapours  of  certain  springs,  and  mineral  waters  themselves.  Corrosion 
seldom  acts  equally  on  all  the  component  parts  of  rocks  ;  it  attacks 
some  and  leaves  others  untouched  ;  and  of  the  parts  attacked,  it  some- 
times happens  that  their  nature  is  changed  without  apparent  diminu- 
tion of  substance  ;  and  sometimes  the  parts  which  have  undergone 
chemical  change,  are  thereby  rendered  soluble,  and  are  then  carried 
away  by  rain  and  atmospheric  motion  ;  in  which  case,  the  corroded 
mass  presents  a  carious  or  honeycombed  surface.  Erosion  carries 
away  all  the  parts  by  degrees,  and  what  is  IcA  of  the  mass,  is  in  an  un- 
altered state;  whereas,  corrosion  sometimes  goes  only  to  a  certain 
length,  and  what  it  leaves,  is  always  in  an  altered  state. 

Abrasion  is  the  wearing  away  of  the  parts  of  a  rock,  or  of  the  soil,  from 
the  banks  or  bottom  of  water-courses,  by  the  impinging  and  firictionof 
some  solid  body  ;  thus  the  rocks  which  form  the  sides  and  bed  oC  a  tor- 
rent are  frequently  abraded,  and  sometimes  worn  into  reguXat  fur- 
rows by  the  t'riction  of  the  stones  carried  down  by  the  stream.  Float- 
ing ice,  or  sliding  glaziers  and  timber,  also  powermlly  abrade. 

Exfohation  is  the  separation  into  flakes  or  laminae  of  those  rocks  or 
clays  who6e  structure  is  fissile  or  laminary.  This  phenomenon  results 
from  the  combined  effects  of  moisture  and  extreme  cold.  The  water 
penetrates  between  the  lamins  of  the  stone  where  it  remains  till, 
being  seized  by  frost,  it  becomes  ice,  which,  by  its  known  expansion, 
separates  the  muss  into  flakes.  Great  tabular  masses  are  in  this  way 
detached  from  highly  inclined  stratifled  rocks. 

Disintegration  is  the  separation  of  the  component  ingredients  of  a 
compound  cristaline  or  conglomerate  rock,  resulting  sometimes  from 
the  same  cause  as  that  which  produces  exfoliation,  and  jometimes 
from  a  particular  chemical  agency  of  the  atmosphere  but  little  nnder- 
stood,  as  is  the  case  with  the  Ingrian  granit,  and  with  some  other 
similar  rocks  observed  among  the  erratic  blocks  of  the  Alps. 

Weather'Wearing  is  a  term  used  only  adjectivcly,  and  is  of  vague 
signiflcation.  By  a  weather-worn  rock,  we  mean  one  which  exhibits 
evident  marks  of  alteration,  produced  by  the  chemical  and  mechanical 
agency  of  the  atmosphere. 

By  water-worn  is  meant  the  result  of  the  action  of  water  in  motion  ; 
it  Is,  in  fact,  the  result  of  erosion,  but  is  frequently  confounded  with 
the  effect  of  abrasion. 
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the  land  gains  upon  the  water.     These  observations  arc  of 

mat  importance  for  ascertaining  the  situation  of  fords  ;  for 

determining  the  best  pkce  for  Sie  construction  of  bridges  ; 

and  the  erection  of  buudincs  on  the  edge  of  the  river.     Wc 

may  here  observe,  that  wnenever  a  river  is  reconnoitred, 

with  reference  to  military  movements,  and  these  must  never 

be  lost  sight  of  in  the  choice  of  a  river  as  a  boundary  line 

or  frontier,  attention  should   be  paid  not  to  the  relative 

height  of  the  immediate  banks  only,  but  also  to  that  of  the 

lind  on  both  sides  of  the  stream,  to  the  ordinary  distance 

of  cannon  shot,  particularly  in  the  neighbourhood  of  those 

places  where  the  stream  is,  or  may  be,  crossed.     But  for 

other  particulars  connected  with  the  military  view,  we  refer 

to  a  subsequent  chapter.     See  tub  country  consiomied 

ÏÏKDER  A  MlLITâRY  POINT  OP  VIEW.  H^  **"* 

Wherever  spontaneous  vegetation,  not  aquatic,  is  seen 
on  the  borders  of  a  river,  it  were  well  not  only  to  describe 
it,  but  also  to  observe  whether  it  be  the  same  as,  or  different 
from,  that  which  is  seen  at  a  small  distance  from  the  river  ; 
for  shoidd  it  be  different,  it  may  be  inferred  that  the  seeds 
of  such  plants  may  have  been  brought  down  by  the  stream, 
and  deposited  here,  where,  finding  a  suitable  soil,  they 
have  germmated,  and  the  plants  been  in  this  manner  pro- 
pogated.  Thus  useful  information  may  sometimes  be  ob- 
tained, and  even  important  discoveries  made,  regarSing  the 
vegetation  of  the  higher  parts  of  the  river.  In  every  case, 
the  nature  of  the  spontaneous  vegetation  on  the  banks  of  the 
nver  must  not  only  be  noted,  but  the  uses  to  which  that 
v^tatiou  is,  or  may  be,  applied.  It  were  also  well  to 
^ffiark,  whether  the  vegetation,  be  it  spontaneous  or  culti- 
vated, which  is  met  with  on  the  banks  of  a  river,  difl'er  from 
v^etation  of  the  same  Jctnd  found  further  removed  from  the 
^ater;  and,  if  so,  in  what  the  difference  consists,  and  how 
^  it  may  be  attributed  to  the  damp  atmosphere,  and  other 
circumstances  connected  with  the  immediate  vicinity  of  the 
'iver.  In  the  case  of  cultivated  banks,  observe  whether 
advantage  be  taken  of  the  river  for  the  purpose  of  irrigation  ; 
and,  if  go,  what  is  the  method  employed.  For  the  effect 
produced  in  rivers,  by  the  debris  brought  in  by  torrents, 
^ee  Torrents. 

Erosion  of  the  Banks  of  a  River. — If  the  traveller  sojourn 
for  any  length  of  time  in  the  immediate  vicinity  of  a  river 
^ith  crumbling  banks,  he  will  do  well  to  ascertain  the  su- 
perficial extent  of  land  carried  away  in  a  given  time,  and,  if 
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possible,  the  cubical  quantity  of  boU  removed  to  a  distaoce^ 
which  will,  of  course,  depend  on  die  nature  of  the  soil  ;  fiw 
should  it  be  gravel,  the  Htuncs,  from  their  size,  and  tfai 
rapidity  of  the  stream  may  bu  merely  precipitated  to  the  bot- 
tom of  the  bank,  while  the  sand  or  clay  is  carried  off;  sn 
inspection  of  the  soil  will  determine  this  with  sufficient 
curacy. 

Quantity  of  rmter  ditehia-ffeii  by  the  river  at  a  deter- 
mined point  ill  a  given  time  : — 

This  urohlem,  highly  interesting  to  physical  geographjf 
can  hardly  be  determiuud  by  the  casual  traveller.  Thou, 
however,  who  remain  a  sufficiently  long  time  at  a  convenjeat 
place,  and  are  desirous  of  ascertaining  the  dîachai^e  of  m 
river,  will  find  the  method   of  proceeding  detailed  in  tec- 

tioll  OPKRATIONfi. 

Débriê  *  brought  down  by  a  river.  As  it  ia  essential  to 
the  elucidation  oi' certain  geological  theories  to  ascertain, 
exactly  as  possible,  the  changes  now  going  on  at  the  surface 
of  the  earth,  and  as  one  of  the  chief  agents  in  these  changei 
is  the  transportation  of  Débris  by  rivers,  il  is  essential  to  ex- 
amine the  quantity  and  the  nature  of  the  solid  matter  held 
ill  suspension  in  running  water.     See  OfERATiONS. 

The  larger  Débris,  unless  during  the  temporary  impetuo- 
sity of  torrents,  immediately  subside,  so  that  their  quantity  ii 
diihcult  to  ascertain.  It  will  nevertheless  he  right,  whenever 
there  is  an  opportunity,  to  note  the  quantity  and  kind  of  such 
large  Débris  accumulated  at  any  particular  spot  in  a  civen 
time.  Great  attention  must  also  be  paid  to  the  kind  and 
quantity  of  organic  remaba,  whether  animal  or  vegetable 
aecn  floating  down  rivers  or  deposited  in  particular  places, 
noting  the  place  and  distance  whence  they  come,  the  man- 
ner of  the  deposit,  and  the  nature  of  the  soil  in  which  thesa 
remains  are  placed. 

Itlanda, — ^The  islands  that  are  met  with  in  rivers  are  of 
three  kinds.  Wherever  there  ia  a  bifurcation  of  thi 
and  the  branches  tliusfonucd  reunite,  the  land  they  cncloifl 
is  au  island  which,  for  distinction's  sake,  may  be  called  » 

-  By  Dibri,  ,.  .  , 

gtavi'l.  snuO,  iruuks  uf  irPL's.  caillasses  of  nuimals,  &c.  deUched  from 
llic  sutnmils  and  stiles  of  inuuntams  b;  iha  eSecls  of  tlie  elemeulB,  or 
ri'sullin^  Tram  suddvn  cunTutsiuiis  at  ilie  suiiace  of  Che  cartli,  &c.  B* 
Dtlrilm  wc  imdccslRiici  the  same  debris  finely  comniiDulcd  or  pul> 
viTi'cd  by  atiHiiuo.  Uébiie  in  general  cunipiûus  detiiltis,  but  dvtntut 
exuludus  ths  ideft  of  the  Urget  débris. 


branch  lalariJ.  The  other  two  kinds  of  islands,  being  in  the 
ntinued  &nd  direct  channel  of  the  river,  may  be  collec- 
rely  called  Channel  I»land«,  to  distinguish  them  from  the 
Iraach  Islands  ;    but  they  are   themselves  distinguishable 
tito  Bed  lËland»,  and  Shoal  Island»  or  Dry  Skoal»  .■  by  the 
bnnef  are  meant  such  as  are  of  the  same  nature  exactly  as 
Sie  soil  through  which  the  river  flows,  or  of  a  nature  6till 
lore  compact  ;  by  the  latter  are  meant  such  as  are  formed 
r  the  deposition  of  the  débris  brought  down  by  the  stream. 
is  distinction  of  tlie  islands  of  a,  river  is  very  important. 
t  the  islands  numerous  and  cloiely-cluslered,  or  the  re- 
?     Are  they  in  progress  of  extension  or  diminution  as 
e  and  number,  or  is  there  little  or  no  appearance  of 
in  these  particulars?     Are  they  sterile,  or  covered 
spontaneous  veçetalïon,  and  of  what  kind;  or  are 
T  cultivated,  and  with  what?     Are  they  inhabited  by 
Ben,  or  do  they  serve  as  the  retreat  of  any  particular  species 
if  amphibious  or  other  animals? 

Islands  are  sometimes  of  great  utility  :  advantage  may 
W  taken  of  them  in  the  construction  of  bridges,  it  being,  in 
jcneral,  more  convenient  to  construct  two  small  bridges  than 
Kie  large  one.  They  are  also  important  when,  being  at  the 
ntrrace  of  a  river,  they  may  be  mode  to  protect  it»  ap- 


Smali  islands  in  ^e  immediale  vicinity  of  towns,  are  often 
iry  advantageous  for  the  establishment  of  powder-maga- 
rjcs.  store- houses,  ito.  ;  but  in  order  to  their  being  fit  for 
ich  purposes,  they  must  be  sufficiently  near,  of  easy  access, 
id  well  sheltered  from  an  enemy's  lire. 
In  all  eases  where  it  may  be  proper  to  construct  maga- 

es  or  other  edifices  upon  islands,  or  to  fortiiy  them,  it  is 

:cBsary  to  secure  them  against  the  eroding  action  of  the 
and  ^ainitt  inundations.  In  time  of  war,  islands  may 
1  occupied  for  facilitating  or  preventing  the  passage  of  a 
ver.  When  they  are  laige,  and  well  wooded,  ana  have 
(VPB,  thrymay serve  to  secrete  or  shelter  a  detachment,  &c. 

TbuB  in  speaking  of  the  islands  of  a  river,  every  circum- 
ance  regarding  them  must  be  noticed.  When  new  islands 
e  formed  in  a  river,  are  they  the  property  of  the  inhabi- 
nU  on  the  banks,  or  of  the  sUte  ? 

Particular  Ob/eetg. — Besides  the  circumstances  to  which 

B  have  already  drawn  attention  in  the  consideration  "î 

JTcra,  there  are  several  others  equally  worthy  of  particular 

notice;  we  shall  mention  a  few, 

c2 
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Rapids  are  occasioned  by  a  suddenly  increased  decli- 
vity  of  the  bed  of  a  river,  the  result  of  which  is  a  corre- 
sponding increased  velocity  of  the  current.  The  rapidity  is 
scimctiines  such  as  to  endanger,  or  wholly  to  prevent,  the 
navigation  of  the  part  of  tbe  stream  so  circumstanced.  In 
Europe,  rapids  are  not  common,  whereas,  in  some  uf  tbe 
American  rivers  they  abound  ;  generally  speaking,  iHfcy  «re 
more  abundant  in  primary  and  transition  countries  thau  in 
secondary  regions,  wJiere,  also,  when  there  ar<^  any,  they  are 
more  gentle:  in  alluvial  districts  they  are  very  rare.  They 
are  almost  alwavs  found  in  the  passage  of  streams  Irom  tfas 
primitive  to  other  formations.  It  is  necessary  regarding 
them  to  observe — 

Their  actual  situation  ;  tbe  length  of  the  fall  itself,  and  its 
perpendicular  height  ;  the  distance  above  and  below  the 
iail,*  at  which  the  increased  rapidity  of  the  stream  becomes 
sensible  ;  whether  tlie  current  continues  smooth,  though 
rapid,  or  whether  it  be  broken  into  eddies  and  whins, 
BJid  whether  these  are  really  dangerotis,  or  only  seem  so; 
whether  any  advantage  is,  or  niignt  be  easily  taken  of  tbe 
fall  as  a  means  of  moving  machinery;  whether  the  ra^ds 
are  navigable  or  not  all  the  year  through,  or  at  particular 
seasons,  mention  these,  and  for  what  species  of  boat;  whether 
or  not  any  particular  precautions  are  necessary  to  be  taken 
in  ascending  or  descending  the  rapids,  and  what  these  pre- 
cautions are  ;  whether  the  nature  of  llie  banks  pcmiitB  of 
hauling  the  boats  ashore  and  conveying  them  by  land  beyond 
the  rapids.  If  circumstances  render  such  an  undertaking 
desirable,  what  are  the  most  practical  means  of  changing 
the  bed  of  the  river,  or  of  diverting  a  branch  of  it  so  that 
the  navigation  may  be  rendered  convenient  and  safe. 

Cataract»  and  Caêcades. — ^These  two  words  are  very 
vaguely  employed  ;  generally,  however,  the  former  implies 
a  great  mass  of  water  precipitating  itself  in  one  or  mure  im- 
broken  sheets  from  top  to  bottom  of  a  precipice,  whereas  by 
a  cascade  is  meant  a  succession  of  falls,  or  the  leaping  of  the 
water  from  rock  .to  rock  in  its  descent,  as  down  a  flight  of 
steps.  Cataracts  and  cascades,  or,  to  use  a  more  general 
term,  falls,  are  vety  various  in  their  aspect,  sometimes  it 
is  a  smalt  hllel  of  water  which,  falling  from  a  great  height, 
is  split  into  spray  before  it  reaches  the  bottom  ;  at  othen, 

,  and  is  applied  iadilTcrcntly  to  Aapîds, 
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the  width  of  the  £dl  is  very  great,  while  its  height  is  insig- 
nificant. In  some  cases  the  water  descends  in  a  single  un- 
broken sheet,  in  others  it  falls  tumultuously  over  the  pro- 
jecting rocks  with  which  the  precipice  is  bristled,  and  con- 
seouently  presents  a  mass  of  foaming  water,  bounding  in  an 
enoless  variety  of  forms  among  the  dark  rocks,  which  strive 
in  vain  to  arrest  its  flight.  Sometimes  the  water,  perfectly 
limpid,  presents  the  softened  tint  of  the  blue  beryl,  or  tbe 
nch  green  of  the  emerald,  and  sometimes  loaded  with  de- 
tritus, as  sand  or  clay,  it  falls  in  a  heavy,  opaque,  yellow 
mass  to  which  immobÔity  would  seem  more  natural  than  mo- 
tion. When  to  this  diversity  in  the  &lls  themselves  there 
is  added  the  various  characters  of  the  accessary  objects,  as 
the  different  tints  and  disposition  of  the  rocky  masses,  the 
graceful,  majestic,  or  gloomy  aspect  of  the  surrounding  ve- 
getation, it  will  be  easily  conceived  that  falls  are  very  dif- 
ferent in  their  appearance.  It  is  for  the  talented  traveller 
to  describe  these  in  a  manner  to  convey  to  his  readers  a  cor- 
rect idea  of  the  beauties  or  sublimities  he  may  have  wit- 
nessed. In  a  scientific  point  of  view  he  will  observe — the 
height  and  breadth  of  the  fall,  the  way  in  which  the  water 
falls,  and  any  particular  phenomena  by  which  the  fall  may 
be  accompanied.  It  must  also  be  remarked  that,  not  only  do 
&lls  vary  from  each  other  in  their  actual  aspect,  but  that  the 
same  faUs  are  liable  to  perpetual  change  in  this  respect: 
thus  a  cataract  may  at  the  present  day  have  a  very  different 
character  from  what  it  haa  when  described  by  former  tra- 
vellers. These  differences  must  be  carefully  noticed,  both 
as  to  kind  and  extent,  and  whether  the  change  be  owing  to 
the  constant  action  of  the  stream  on  a  rock  easily  eroded  or 
shattered,  or  to  any  difference  in  the  quantity  of  water  dis- 
charged at  the  fall,  to  the  seasons  at  which  the  object  was 
viewed,  &c. 

Cataracts  and  cascades  intercept  navigation  altogether, 
unless  in  the  case  of  light  boats,  which  may  be  carried  past 
them  by  land.  In  this  respect,  as  also  for  the  distance 
above  or  below  the  fall  at  which  the  increased  velocity  of 
the  stream  is  sensible,  the  observations  must  be  the  same  as 
those  already  indicated  for  Rapids,  There  is,  sometimes, 
met  with  in  rivers  a  kind  of  obstruction,  half  cataract,  half 
rapid,  or  rather  the  two  combined,  as  is  the  case  in  the 
Dnieper  :  it  is  occasioned  by  a  sudden  declivity  in  the  bed, 
and  by  the  rapid  being  crossed  by  a  ledge  of  rock  extending 
from  side  to  side,  or  by  a  discontinuous  ledge,  or  by  inter- 


Hperied  colossal  Hocks  of  atone.  The  Ritastans  hare  tliree 
tUstiuct  terms  for  these  three  cases,  whereas  we  hare  ntf 
specific  name  for  either.  When  such  obstructioaa  exist  they 
snout d  be  minutely  described. 

Eddies  and  mirlpooU  are  occasioned  l^  the  particulai* 
formation  of  the  banks,  urby  the  irrc^larities  in  tae  bed  of 
the  river,  by  counter- currents,  obstructing  rocks,  ahoals,  &C< 
The  water,  for  a  cerlain  distance,  revolves  on  s  centre,  in  ■ 
spiral  direction.  Wheu  the  rivers  are  Isr^,  these  vhirU' 
pools  are  often  exceedingly  dangerous  to  boats,  which,  when 
they  once  come  within  the  vortex,  can  no  longer  extricatp 
themselves,  and  are  hurried  on  to  their  ruin.  Whenever 
such  eddies  and  whirlpools  are  met  with,  they  slioold  br 
specified  a«  to  the  eiuict  places  where  they  exist,  their 
cause,  the  distance  at  which  they  are  felt,  and  the  bert 
means  of  amiihilaling  or  «voiding  Uiem. 

Sublfrraiwoua  course  of  a  river. — It  sometimes  happen» 
that  rivers,  in  some  part  of  their  course,  lose  themselves  foi* 
a  while,  and,  after  a  subterraneous  course,  more  or  leM 
long,  again  rise  to  the  surface.  It  hardly  ever  happens  that 
the  river  is  navigable  in  this  subterraneous  part,  but,  in  some 
particular  case,  it  might  perhaps  be  made  so  ;  as  wtien  the 
stream  passes  through  a  mountain  and  comes  out  at  the  op- 
posite side,  at  the  same  or  nearly  the  same  level.  Whenever 
a  river  disappears  the  exact  situation  should  be  noted,  and 
the  manner  of  tlie  disappearance,  as  whether  it  be  by  enter- 
ing  a  mountain,  by  falling  through  a  chasm  or  hole,  or  by 
tUiering  through  sand,  and  the  dimensions  of  the  rivef 
where  it  disappears.  Is  the  river  entirely  lost  or  does  it 
again  appear  ?  and,  if  so,  nole  the  exact  spot  and  manner  of 
such  re-sppearance,  as  also  the  distance,  in  a  straight  hue,  be* 
tween  the  points  of  disnppearance  and  re-appearance.  Is  the- 
quantity  of  water  which  comes  again  to  the  surface,  equal  tù, 
or  less,  or  greater  than,  the  quantity  which  disappeared.  Do 
objects  thrown  in  at  the  point  of  disappearance  appeari^WB 
at  the  coming  out  of  the  river,  and,  if  so,  after  now  lung  » 
time?  Does  this  time  denote  a  very  circuitous  undergrounil 
passageor  very  straight  one?  Some  rivers,  in  the  dry  season, 
seem  so  completely  to  lose  themselves  as  to  leave  the 
greater  part  of  their  beds  dry,  save  a  few  pools  here  am) 
there  in  the  deeper  parts  of  the  bed  ;  such  rivers  are  fre- 

3uently  tbmid  to  bo  flowing  beneath  the  bed,  when,  by 
igging,  water  may  generally  be  discovered.  Circumstance» 
of  thisTiind  must  be  noted,  with  the  time  of  year  during  which 
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the  river  dinppeani  and  the  depth  at  which  the  water  may 
be  found,  te. 

ShoalMj  permamemi  and  moMO&fe.— Shoala,  aa  we  have 
alreadj  observed,  are  formed  of  alluvinm,  gwrel,  sand,  w 
mad.  A  knowledge  of  the  quality  of  their  aoQ,  togeilier 
with  the  itrength  uid  direction  of  the  cnirsot,  will  pretty 
well  enable  ua  to  determine  if  thej  are  likelj  loiur  to  remain 
in  their  pieaent  atate  and  position,  and  wbeuer  ttiej  wiU  be 
nwreaaea  or  diminiahed.  Thoae  that  are  permanent  ahonld 
have  their  poaitiim  noted,  aa  also  whether  tihej  are  alwajs, 
or  only  occasionally,  snbmeraed,  and,  if  the  latter,  at  what 
season.  As  for  moveable  uoa]a,it  is  almost  needless  to 
note  their  position,  aa  thia  ia  perpetoally  sUftiiiff  ;  this  cir- 
cmnatance,  however,  should  be  mentioned,  aa  afio  the  part 
of  the  river  to  which  they  are  move  particulariy  limited. 

Rcekê. — ^Besides  the  rocky  obstructions  we  have  men- 
tiooed  at  the  article  Cataracts,  there  are  frequently  large 
blocks  of  stone  in  the  bed  of  a  river,  which  at  certain  seasons 
of  the  year  only  are  impediments  to  navigation.  These  may 
frequently  be  removed,  if  the  object  ha  of  sufficient  im. 
portance.  Regarding  such  rocks,  it  must  be  noticed  where 
they  are  situated^  by  what  depth  of  water  they  are  covered 
at  different  seasons,  and  whether  they  «re  protruding  masses 
of  a  rocky  bed,  or  merely  detached  erratic  blocks. 

Fords. — It  is  frequently  of  importance,  even  in  civilized 
countries,  where  bridges  and  other  modes  of  passage  across 
rivers  exist,  to  be  able  to  pass  them  at  other  than  these  esta- 
blished places.  This  is  most  convenientiy  effected  by  ford- 
ing or  wading  through  the  stream.  Fords  are  not  found 
in  all  rivers;  some  streams  are  never  fordable,  others 
always  so  ;  in  some  the  fords  are  temporary  as  to  season, 
though  permanent  as  to  place  ;  and,  in  otners,  they  frequently 
change  their  situation.  Rivers,  or  parts  of  rivers,  whose 
banks  are  steep  and  course  straight,  are  rarely  fordable. 
Whenever  fords,  which  from  circumstances  we  have  reason 
to  believe  permanent,  are  discovered,  they  should  be  very 
carefidly  indicated  and  direction  given  regarding  the  marks 
and  objects  by  which  they  may  readily  be  found.  Should 
these  fords,  permanent  as  to  place,  be  rendered  imprac- 
ticable by  the  increase  of  water  at  stated  times  of  the  year, 
this  circumstance  and  the  season  must  be  mentioned.  The 
fords  of  mountain- streams,  or  torrent-rivers,  are  generally 
rendered  impassible  whenever  there  is  a  fall  of  rain,  but  the 
impediment,  thus  occasioned,  is  not  of  long  duration,  and, 


if  the  bed  remain  nnchiin^i],  the  ford  soon  becomes  again 
paas&blc.  Changeable  fords  need  no  other  remitrk  than 
th(>ir  existence  in  the  river  at  certain  stated  times  of  the  jear. 

The  inhabitants  on  the  borders  of  a  river  generally  know 
where  the  fordable  passages  are;  but  should  it  be  necessary 
to  seek  them,  they  must  be  looked  for  in  the  widest  port  of 
the  river,  or  in  the  diagonal  line  which  joins  the  salient  angle 
of  one  aide  with  the  salient  angle  of  the  opposite  side. 

To  ford,  on  foot,  the  depth  of  water  should  not  exceed 
three  feet  ;  on  horse-back,  four  feet  ;  but  should  the  cnrreot 
be  verystrong,  one  footless  for  each.  Camels  and  elephants 
can,  of  course,  wade  through  deeper  water;  care  must, 
however,  be  taken  in  crossing  rivers  on  elephants,  for  it 
sometimes  happens,  tliat  so  long  as  the  elephant  can  walk 
on  the  bottom,  with  the  extremity  of  his  trunk  above  the 
surface,  he  wiU  not  swim;  he  must  therefore  bo  made  to 
cross  in  a  shallow  or  a  very  deep  part. 

The  bottom  at  a  ford  should  he  firm  and  even;  mud,  weeds, 
or  blocks  of  stone,  are  great  obstacles,  particularly  in  fording 
cattle.  Sand  is  also  very  bad  where  a  number  of  men  or 
horses,  and  other  animals,  as  in  the  case  of  troops,  or  a  cara- 
van, are  to  crossover;  for  the  sand,  being  stirred  up,  is  car- 
ried away  bv  the  stream,  and  the  ford  becomes  impracticable 
for  the  h'indermost.  The  opposite  bank  should  also  be  ac- 
cessible and  clear,  as  it  is  of  course  useless  to  ford  a  rivel  if 
further  progress  is  arrested. 

Wlien  fords  are  reconnoitred  with  purely  military  views, 
other  considerations  are  necessary,  but  they  will  be  treated 
of  in  another  section,     (See   The  Country  consideosd 

DHnGR   A   MlLtTAIIT   POINT   OF  VIEW.) 

Bay»  and  Creeks. — ^The  ground  on  the  borders  of  a  river 
is  sometimes  so  broken  as  to  form,  in  certain  places,  little 
bays  or  creeks.  These,  when  of  sufficient  magnitude,  should 
be  noticed,  together  with  their  extent  and  depth. 

Ijitf/oons. — 'Fluvial  lagoons  are  frequently  found  on  the 
borders  of  rivers  in  particniar  situations.  They  may  be 
formed  either  by  the  occasional  or  periodical  overflowing  of  a 
river,  or  by  the  process  of  filtration,  or  by  the  accidental 
bursting  of  the  banks.  Thus  when  the  land  beyond  the 
immediate  bajiks  of  a  river  is  lower  than  the  banks  them- 
selves, this  land  becomes  inundated  by  the  overflowing  of 
the  river,  and,  unless,  on  the  retiring"  of  the  water,  they  are 
drained,  the  water  remains  in  the  hollows  forming  lagoons 
of  stagnant  water,  which  are  either  dried  up  atier  &  "^ 
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bj  evaporatioii,  or  which,  though  conatantly  diminkhing, 
are  not  dried  before  a  freih  inundation  re^eniahet  them. 
Thus  laffoons  of  thia  kind  are  temporanr  or  p^pnanent  The 
aecond  hind  of  lagoon  it  that  formed  bj  filtration.  When 
the  sdl  of  a  river's  banks  or  bed  is  such  as  adimts  the  pas- 
sage of  the  water  through  it,  there  is  sometimes  formed  a 
li^oon  in  the  low  parts  beyond  the  bank,  and  thou^  the 
water  of  these  lagoons  eraporates,  still,  the  supply  bem^coo^ 
stent  the  lagoon  is  so  likewise;  it  will,  however,  diminish  in 
extent  according  to  the  season. 

For  distinction's  sake,  the  first  kind  of  fluvial  lagoons 
may  be  called  jWooi  f^ooitf,  and  the  second  kind  fVftmlioit 
Lagaom».  The  first,  as  we  have  said,  beingtemporary  or 
permanent,  the  second  always  jj^ermaneut.  rlooa  laffoons 
are  generslly  in  progress  of  aimmutinn  when  the  flooiu  are 
of  foul  water,  as  is  most  firequently  the  case,  for  then  this 
water  deposits  its  detrital  matter,  and  thus  gradually  fills  up 
the  hollows  and  raises  the  soil. 

The  kind  of  lagoons  being  mentioned,  Uieir  situation  and 
extent  must  be  noticed,  and,  if  temporary,  where  arc  they 
found  and  how  long  do  they  remain. 

Both  kinds  are  more  or  less  detrimental  to  the  health  of 
those  who  live  near  them,  in  consequence  of  the  putrid  mi- 
asmata which  they  exhale.  The  facts  on  this  point  must  be 
distinctly  stated.  Filtration  lagoons  are  often  covered  with 
an  aquatic  vegetation,  and  sometimes  harbour  amphibious 
animals,  or  are  periodically  frequeiited  by  aquatic  game  in 
great  quantity.  All  these  circumstances  are  worthy  of 
notice. 

Inundation», — ^The  overflowiiiç  of  rivers,  either  when 
periodical  or  occasional,  is  an  object  of  neat  importance, 
whether  considered  with  reference  to  agricultiu'e  or  to  military 
purposes.  The  following  remarks  on  the  subject  should 
therefore  be  made.  If  periodical,  at  what  season  of  the 
7ear  docs  the  inundation  begin,  and  how  long  does  it  last? 
and,  whether  periodical  or  occasional,  what  are  the  circum- 
stances to  which  it  is  attributable  ?  is  it  occasioned  by  the 
regular  &11  of  rain,  or  melting  of  snow  in  the  higher  districts, 
or  the  accidental  occurrence  of  violent  rain  brought  on  by 
certain  winds?  stating  from  what  quarter  they  blow.  What 
parts  of  the  river  are  particularly  subject  to  be  overflowed, 
éuid  to  what  distance  in  all  directions  does  the  inundation 
extend?  Does  the  whole  of  the  water  subsequently  drain 
off,  or  does  the  inundated  part  long  remain  m  a  swampy 
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■t«te?  Does  thi?  inundation  covfr  the  soil  with  sand  aiid 
slones,  producing  sterility,  or  with  a  prolific  mrid?  Is  the 
inundation  effected  by  a  gradual  overfiowing  of  the  banks 
or  by  their  sudden  nipture?  Are  any  worlu  i?stablished  in 
order  to  keep  the  river  «ithin  the  banks  or  to  regulate  the 
imindatinn  of  the  surrounding  countr}'? 

We  may  also  remark  that,  in  some  coses,  the  inundations 
of  rivers  leave  so  little  trace  behind  them  that  the  traveller 
would  never  suspect  their  existence.  Should  he,  however, 
observe  the  huts  or  bouses  on  the  borders  of  a  river  built 
exclusively  on  the  eminences,  or  ou  terraces  artificially 
raised,  or  on  piles,  he  will  not  fail  to  remark  that  these  are 
indications  of  periodica!  or  frequent  inundation,  and  will 
make  his  enquiries  accordingly.  An  examination  of  rocks  i 
on  themarrinof  the  stream,  or  of  the  trunks  of  trees  grow inv 
on  its  boTucrs,  kc,  may  prove  the  fact  of  hiundations  ana 
the  height  to  which  the  water  rises.  Are  the  inundations  at 
the  present  day  more  or  leas  extensive,  or  more  or  less 
disastrous  in  their  effects  than  formerly*  and,  in  either 
case,  to  what  circumstances  may  the  difference  be  attributed. 

Tides. — The  effect  produced  by  the  tides  of  the  sea  on 
the  rivers  which  fall  into  it  is  different  according  to  cir- 
cumstances. In  most  cases  a  double  effect  is  produced; 
first,  the  tide  wave  of  the  sea  ascends  the  river  to  a  certain 
distance,  greater  or  less  as  the  tides  themselves  arc  greater 
or  less,  and  the  salt  water  penetrates  into  the  river  aocord- 
ingly  ;  secondly,  the  out-pouring  water  of  the  river,  being 
impeded  in  its  progress  by  the  asceodiug  tide- wave,  is  forced 
back  to  a  certain  distance,  and  to  this  distance  the  tide  is 
said  to  ascend  though  the  water  be  fresh.  In  these  cases  it 
is  necessary  to  note  the  distance  at  which  the  tide  is  felt  in 
the  river,  under  the  different  circumstances  of  mean,  spring, 
and  neap  tides,  and  the  distance  to  which  the  salt  water  of 
the  sea  penetrates,  togetlter  with  any  remarkable  anomalies 
occnsionedbyparticu]arwtnd8,currents,  or  form  of  coast-line. 

It  sometimes  happens,  as  in  the  Hudson,  that  there  is  a 
double  tide-wave,  so  that  if  the  distance  from  the  mouth  of 
the  river  to  the  extreme  point  at  which  the  tide  is  felt  be 
divided  by  four  points  into  three  portions,  as  in  the  figure, 
it  is  high  water  at  1  and  3.  while  it  is  low  water  at  2  and  4, 
and  high  water  at  2  and  4  wlien  it  is  low  water  at  I  and  3, 
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Bore. — This  is  a  phenomenon  common  to  certain  rivers, 
and  which  in  different  places  receives  different  names.  In  the 
Dordogne,  in  France,  it  is  called  the  Mcuearet,  In  the 
MaraSon  it  bears  the  name  of  the  Rollers  ;  but  by  the  In- 
dians  it  is  called  Pororoca,  At  the  mouth  of  the  united 
Tigris  and  Euphrates  it  is  called  Bar^  and  in  the  Hooghly 
Bora  or  Bore  ;  the  name,  perhaps  best  knoMm  to  our  coun- 
trymen. 

The  Bore  is  a  particular  wave  which  rises  to  the  height 
of  from  five  to  fifteen  feet  above  the  level  surfitce  of  the 
river,  sometimes  singly,  and  sometimes  followed  by  one  or 
two  more  similar  waves,  and  which  rolls  up  the  river  to  a 
greater  or  less  distance,  with  great  noise  and  a  foaming  head, 
oversetting  all  it  meets. 

This  phenomenon  is  not  yet  satisfactorily  explained,  but 
it  is  evidently  connected  with  the  state  of  the  tides  ;  it  being 
only  at  spring  tides  that  they  are  observed.  Colonel  Emy, 
who  has  written  an  interesting  work  on  the  motion  of  waves, 
attributes  the  bore  to  a  ground  swell. 

When  a  river  presents  this  phenomenon,  every  thing  re- 
garding it  should  be  attentively  examined,  as  the  times  when 
the  bore  occurs,  that  is  to  say,  at  what  seasons,  and  what  is 
the  moon's  age?  What  connexion  is  there  between  the  bore 
and  the  tide  ?  Is  there  one  or  more  waves  ?  Do  thoy 
stretch  all  across  the  river,  or  go  along  one  side  in  prefe- 
rence, or  change  sides,  according  to  the  windings  of  the 
river  ?  To  what  height  does  the  wave  rise,  and  how  far 
does  it  ascend  the  river?  Particular  notice  must  be  taken 
of  the  state  of  the  mouth  of  the  river.  What  is  its  depth  of 
water,  and  are  there  any  rocks  or  shoals  ;  for  it  is  assorted 
that  such  obstacles  as  these  latter,  or  great  depth,  secure  a 
river  from  the  inconvenience  of  the  bore.  Is  wind  found  to 
have  any  effect  on  the  bore,  and  what  ? 

Freezing  ofilte  River. — Intensity  of  cold  is  seldom  alone 
sufficient  for  the  freezing  of  rapidly  running  water  ;  a  great 
deal  depends  on  the  continuance  of  the  cold  and  the  depth 
of  the  river;  nor  does  the  complete  freezing  over  of  a  river 
always  result  solely  from  the  direct  effect  of  long  continued 
cold  in  the  places  so  freezing.  Thus,  when  rivers,  in  cold 
countries,  have  their  sources  in  lakes,  it  generally  liapj)en3 
that  the  lakes  are  the  first  to  freeze  along  their  edges.  This 
border  ice,  if  broken  up  by  wind,  is  carried  down  the  river, 
where  some  of  the  fragments,  getting  jammed,  intercept  the 
passage  of  the  rest;  the  river  thus  becomes  partially  co- 
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vered,  the  surface  water  of  the  intervening  spaces  having 
its  current  impeded,  quickly  freezes,  and  the  whole  surface 
is  soon  one  sheet  of  ice,  which,  in  some  rivers,  would  never 
he  the  case  but  for  these  floated  ice  floes.  It  is  probable 
that  no  river  can  freeze  over  until  the  whole  mass  of  water 
is  cooled  down  to  42^*^  Fahrenheit  It  will  therefore  be 
easily  conceived  that  the  congelation  of  a  river  greatly  de- 
fends on  its  depth;  for  even  the  still  water  of  mountain 
lakes  in  high  and  cold  regions  does  not  fi:«eze  if  very  deep. 
From  these  remarks  it  follows  that  the  observations  to  be 
made  are  as  follows  : — 

Does  the  river  freeze  only  partially,  that  is,  at  its  mar- 
gins, or  completely  over  ?  in  the  latter  case,  is  it  owing  to 
the  intensity  of  the  cold  directly,  or  to  the  previous  fixing 
and  collecting  of  ice  floes  ?  What  is  the  depth  and  rapidity 
of  the  current  ?  When  does  the  freezing  commence,  and  how 
long  does  the  river  remain  frozen  over?  Is  it,  when  in  this 
state,  passable  for  heavy  carriages  ?  To  what  depth  does 
the  ice  generally  attain? 

From  experiments  made  on  the  Neva  at  St.  Petersbuigh, 
it  would  seem  that  the  thickness  of  the  ice  is  proportionate 
to  the  increments  of  cold,  so  that  when  the  precise  additional 
thickness  of  ice  for  any  given  number  of  degrees*,  (a  thick- 
ness which  probably  varies  with  the  rapidity  of  the  current) 
is  ascertained,  the  total  thickness  of  the  ice  may  be  pretty 
exactly  known  from  the  mean  temperature  since  the  first 
freezing  over  of  the  stream;  or,  what  is  more  interesting, 
the  time  of  first  freezing  being  known,  together  with  the 
proportion  as  above  stated,  the  mean  temperature,  since  that 
time,  will  be  ascertained  by  the  thickness  of  the  ice. 

Whether  rivers  freeze  over  or  not,  the  ice  floes  which  they 
bear  along  are  often  not  only  a  serious  interruption  to  the 
passage  across,  but,  in  some  cases,  they  carry  away  bridges, 
and,  in  others,  altogether  prevent  the  permanent  establish- 
ment of  any,  except  when  a  single  arch  or  a  suspension-bridge 
may  be  adopted.     Any  facts  relating  to  this  must  be  stated. 

Be  careful  also  to  observe  if  the  floating  ice  bears  along 
any  stones  or  erratic  blocks  ;  and,  if  so,  in  what  quantity, 

*  We  cannot  too  often  repeat  that  whenever  degrees  of  heat  and  cold 
arc  stated,  the  theraiomctcr  used  must  always  be  mentioned.  And 
we  most  strongly  recommend  the  invariable  use  of  the  Centigrade 
thermometer  in  preference  to  any  other  ;  but  indeed  any  is  preferable 
to  Fahrenheit's,  which  nothing  but  confirmed  habit  or  mveterate 
prejudice  induces  us  still  to  employ. 


RIVERS.  37 

and  of  what  size,  as  also  to  what  distance  they  are  carried, 
and  whereabout  they  usually  fall  by  the  breaking,  tossing  or 
thawing  of  the  floes. 

Subaqueous  lee  or  bottom  ice,  improperly  called  Ground 
lee^^  or  Ground  Gru,  is  a  particular  congelation,  which,  in 
many  rivers,  perhaps  in  all,  in  cold  climates,  and  in  the  win- 
ter season  of  milder  ones,  takes  place  at  the  bottom  of  the 
bed.  The  ice  so  found  is  rarely  solid  and  compact,  like 
that  which  forms  at  the  surface  of  the  water,  but  is  a  mass  of 
small  scales  of  ice  without  adherence,  almost  transparent 
when  in  the  water,  but  white,  like  snow,  when  taken  up. 
Opinions  are  various  as  to  its  formation,  nor  is  it  likely  that 
the  real  cause  of  this  singular  phenomenon  will  be  ascer* 
tained  till  more  facts  regarding  it  are  accumulated.  When 
this  formation  takes  places  in  the  shallow  parts  of  clear 
streams,  it  may  easily  be  seen,  and  though  not  so  exposed 
in  deep  places,  its  existence  is  betrayed  by  the  masses, 
which,  getting  detached  from  the  bottom,  rise  by  their  spe- 
cific lightness,  and  are  seen  floating  down  the  stream.  Ke- 
garding  this  subject,  the  following  circumstances  must  be 
attended  to. 

When  the  bottom  ice  is  seen,  or  being  first  indicated,  is 
afterwards  discovered,  note  in  what  precise  parts  of  the  river 
it  is  accumulated  ;  is  it  at  the  sides  or  in  the  middle  of  the 
bed  ?  in  the  deep  or  shallow  parts,  or  indilferently  in  both  ? 
does  it  collect  in  preference  about  the  rocks  and  stones,  and, 
if  so,  does  it  accumulate  more  particularly  or  exclusively  on 
the  sides  opposed  to  the  direction  of  the  current,  or  the  re- 
verse ?  is  it  met  with  in  the  quiet  parts  of  the  river,  or  in 
those  parts  where  the  motion  of  the  water  is  most  tumultu- 
ous, or  immediately  below  the  rapid  places  ?  is  it  observed 
to  form  in  sheltered  and  shady  places,  or  only  in  such  as  are 
open,  so  as  to  leave  room  to  think  that  radiation  has  any  in- 
fluence on  the  phenomenon  ?  does  it  form  on  the  beds  of 
subaqueous  vegetation  ?  are  the  masses,  groups,  or  patches 
of  bottom-ice  extensive  ?  are  large  masses  of  it  ever  ob- 
served to  rise  to  the  surface,  and,  in  so  doing,  do  they  ever 
bring  up  from  the  bottom  attached  sand,  gravel,  or  huge 
stones  ?  In  what  way  are  the  masses  observed  to  increase, 
and  under  what  circumstances,  with  regard  to  temperature, 

*  The  term  Ground  Ice  should  be  exclusively  used  for  that  particular 
congelation  which  is  found  in  the  form  of  small  crj'Stals,  or  masses  uf 
greater  size,  embedded  in  frozen  soil. 


K" 


38  RITEBfl. 

and  cloudiness  or  cteaniess  of  the  sky  Î  Are  the  idsssm 
ever  completely  dissolved,  aiid  then  (oJJowed  by  a  freah  for- 
mation* Are  thej  ever  observed  to  form  after  the  suriace 
ia  covered  with  ice;  or,  lisving  previously  existed,  do  they 
disappear  after  the  congelation  of  the  surface?    What  is  the 

neml  temperature  of  the  water  aiid  rapidity  of  ihe  stream? 
word,  every  circumstance  must  be  minutely  atteiid«d 
lo  in  order  to  throw  some  light  nii  so  singular  a  phenrane- 
non,  and  one  hitherto  bo  little  understood. 

Having  thus  specified  the  varioui  objects  of  attention  in  a 
physico-gcographical  point  of  view,  we  ahull  consider  a  river 
with  reference  to  its  importance  os  a  means  of  conimumca- 
tioD  and  conveyance;  as  a  fertilizer  of  the  earth;  as  a  move- 
able power  for  machinery  ;  as  a  reservoir  of  water  tor  feed- 
ing canals;  as  a  contFtbiHor  to  human  subsistence  by  it» 
fishes  and  water-fowl  ;  and  as  a  deposit  of  mineral  pmduc- 

.Vamytttiort. — If  the  river  be  navigated,  is  it  so  through- 
out the  year,  or  at  particular  seasons,  naming  them?  wnat 
arc  the  settlemenU  through,  or  near,  which  the  river  flows,  | 
and  to  what  extent  do  these  places  profit  by  it  as  n  means  of  ' 
communication  and  transport?  Has  the  river,  in  any  parti- 
cular part  of  its  course,  not  betbre  navigable,  been  rendered 
BO  by  works  of  art?  if  so,  in  what  parts  ?  what  was  the  na- 
ture of  the  obstacles  to  navigation?  htjw,  when  and  by  whom 
have  these  difficulties  been  surmoimted,  and  at  what  ex- 

ice?     At  what  part  of  the  river's  course  does  it  begin  to 
floatable  for  large  timber,  and  at  what  distance  from  the    ' 
mouth  does  it  cease  to  be  navigable,  severally  fur  vessels  of 
a  certain  tonnage,  for  barges,  and  for  light  boats  ? 

Note  the  number  of  vessels,  barges  and  boats,  eevendly 
belonging  to  the  different  places — the  detail  of  their  dimen- 
sions and  construction,  their  tonnage,  and  the  number  of 
hands  necessary  to  navigate  them. 

The  quantity,  nature,  and  value  of  the  merchandize  tnuis- 
ported  from  or  to  different  parts.  Are  the  productions  so 
transported  confined  simply  to  objects  produced  and  con- 
sumed by  the  border  inliabitanta  of  the  river,  ot  are  th^ 
brought  from  a  distance  to  be  subsequently  transported  to 
places  inland,  or  for  exportation  by  sea?  In  the  lat- 
ter case,  whence  are  they  brought,  and  what  is  their  ulti- 
mate destination  ?  Is  the  navigation  of  the  river  as  exten- 
sive as  it  might  be?  if  not,  to  what  is  this  want  of  activity 
owing?  If  it  be  in  conséquence  of  natural  dangers  or  impe- 
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dimenti,  tuch  m  wbiilpods,  locki»  banks,  npid»,  calmcti, 
lie.  tbeae  miut  be  epeeifted,  m  alio  die  mater  or  len  ùacu 
litj  (if  poaubilitjr  there  be»)  of  removing  tneae  mipedimenta. 
If  H  De  owmff  to  wantof  timber  fiyr  die  constrnetioa  of  boats, 
may  not  this  m  floated  ftom  places  near  the  source  or  bj 
means  of  some  of  the  Uriier  aflfaients.  Iff  owing  to  igno- 
rance, or  indiflinenoe,  or  Uie  ftvoeitjr  of  some  of  the  border- 
ing tribes  (in  nneiTilised  countries),  may  not  these  disad- 
vantages be  overcome,  and  howf 

Hour  fiur  does  the  general  wedth  and  well-being  of  the 
borderen,  or  of  the  country  at  lai]p|e,  suffer  flrom  the  want 
of  a  more  active  navigation  of  the  nver,  and  what  would  be 
the  probable  consequence  of  sn  extensive  navigation  f 

Ir  the  river  be  not  navigated,  but  is,  or  mav  easily  be  i«u 
dered  navigable,  apedfy  fiyr  what  kmd  of  boata,  for  what 
distsnce,  and  at  what  seasons,  detsiling  all  the  fiicilities  ex- 
isting, and  the  obstacles  that  may  be  removed  or  diminished, 
togeuer  with  the  nature  and  advantages  of  the  commerce 
tluit  might  be  carried  on  by  the  river,  and  the  probable  re- 
sult for  the  civilization  of  the  natives,  in  savage  countries, 
or  for  the  increased  comfort  and  well-being  of  Uie  people  in 
civilized  nations. 

It  may  be  here  remarked,  that  river  navigation  is  par- 
ticulariy  advantageous  to  a  country  where,  forage  being 
scarce  and  consequently  dear,  transport  by  land  carriage  is 
expensive.  In  highly  civilized  countries,  internal  navigation, 
of  which  river  navigation  forms  a  part,  is  generally  in  direct 
proportion  to  the  extent  of  their  inland  and  foreign  commerce. 

With  regard  to  the  form  and  size  of  boats  and  barges, 
they  are  different  in  different  countries;  but  their  con- 
struction is  in  general  regulated  by  the  particular  nature 
of  the  river  on  which  they  are  intended  to  ply,  and  the  kind 
of  merchandise  they  arc  destined  to  transport.  Thus, 
shallow  rivers,  or  those  which  contain  many  shoals,  par- 
ticularly shifting  ones,  require  the  boats  to  be  shallow  and 
without  keels.  The  same  construction  is  necessary  when 
the  boats  are  to  be  dragged  by  men  or  cattle,  in  order  that 
they  may  approach  the  sides.  This  is  a  kind  of  construction 
which  rarely  aUows  the  use  of  sails,  unless  with  a  very  light 
wind,  or  one  that  blows  upon  the  quarter,  as  such  boats 
easily  upset.  When  the  merchandise  to  be  transported  is 
light,  the  barks  will  require  to  be  large  and  roomy,  in  order 
that  such  a  quantity  at  a  time  may  be  transported  as  will 
bear  the  expcnce  of  freight.    This  remark  of  course  applies 


oiily  to  such  light  merchandise  as  cannot  be  compreaied  into 
little  space  wiiliout  injury.  Hivers  that  itre  themselves 
nsrrow,  or  that  have  many  narrow  passages,  require  that  tlie 
boats  should  be  narrow  iu  consequence  ;  in  which  esse, 
they  are  geuerally  longer  iii  propurtion.  Sails  are  almost 
useless  in  very  wiuding  rivers  if  narrow  ;  in  rivers  that  an 
very  large,  on  the  contrary,  they  may  be  used  with  great 
advantage,  as  the  breadth  of  the  strt'om  allows  of  tackliig, 
when  the  wind  is  contrary. 

Much  of  the  value  of  the  foregoiug  observations,  tbough 
they  should  in  no  case  be  neglected,  Is  diminished  by  the 
facilities  now  afforded  by  steam  navigation.  When  the 
capabilities  of  a  river  are  considered  with  a  view  to  navi- 
gating  them  by  steam,  it  will  be  necessary  to  note  the  quantity 
and  kind  of  fuel  which  may  be  obtained  along  the  river, 
with  the  facility  or  ditliculty  and  expense  of  obtainbig  it, 
la  there  any  thing  peculiar  m  the  quality  of  the  water  that 
is  iiyjurious  to  durability  of  either  wooden  or  iron  vessels  i 

Fertdilp  oocftsioned  by  the  river. — ^ï'be  vapours  drawn  up 
Irom  a  river  are  more  or  less  abundant  according  to  the 
habitual  warmth  and  siccity  of  the  atmosphere  ;  hut  whvn 
the  weather  is  calm,  there  is  generally  a  much  greater  hu- 
midity directly  over  and  in  the  immediate  neighbourhood 
of  a  river  than  elsewhere  ;  hence  the  vegetation  on  the 
borders  of  a  stream  is  generally  Iresber  and  more  luxuriant 
than  that  at  a  greater  distance.  In  well  cultivated  countries, 
however,  this  is  not  so  perceptible  ;  but  there  are,  on  the 
other  hand,  many  regions  which,  except  immediately  along 
the  water  courses,  are  condemned  to  barrenness  and  sterility. 
It  occasionally  happens  that  one  side  only  of  the  river  is 
benefited  by  the  moist  atmosphere;  the  cause  of  which,  if 
examiued  into,  will  generally  be  found  to  be  the  direcliou 
of  the  prevailing  winds,  which,  when  they  blow  habitually 
across  the  river,  carry  the  prolilic  moisture  all  to  one 
side.  To  the  same  cause,  inilependeat  of  any  other  iuflu- 
euci^,  such  as  tliat  uf  aspect  or  soil,  may  otlon  be  attri- 
buted the  difference  in  point  of  fertility  of  the  heighu 
borderiug  wide  plains. 

It  sometimes  happens  that  the  nature  of  the  cultivation 
along  the  borders  ol  a  stream  is  such  thai  the  gentle  moisture 
of  the  atmosphère  and  the  rains  which  lull  are  not  sulKcient 
n  quantity,  or  the  lattM-,  not  always  to  be  depended  upon. 
n  such  case,  recourse  is  had  to  artilicial  irrigation,  which 

see,  SsCTtOH  ÂOHIODLIL-BB. 
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Periodical  inondations  are  sometimes  highly  &vourable 
to  agriculture,  but  of  this  we  have  already  spoken. 

Of  a  River  as  a  numng  power  for  machinery  ^  Sfc. — ^The 
now  almost  universal  application  of  steam  throughout  Europe, 
has  greatly  superseded  the  use  of  water  as  a  first  mover  ; 
nevertheless,  water  is  still  employed  in  many  places  for 
giving  motion  to  machinery  ;  either  because  the  establish- 
ment of  steam  engines  would  be  too  expensive,  or  because 
combustible  is  scarce,  or  finally,  because  water  power  is 
simple  and  all-sufficient  for  certain  purposes.  All  over  the 
East,  as  in  Persia,  India,  and  particularly  in  China,  water  is 
much  employed  as  a  moving  power,  as  also  in  the  interior 
of  Russia.  Generally  speaking,  water  is  the  prime  mover 
in  all  mountainous  countries,  because  there  natural  falls  are 
abundant.  Everywhere  it  is  observable  that  the  greater 
number  of  mills,  &c.,  are  placed  along  the  smaller  water 
courses,  either  because  these  are  in  the  higher  levels  of  a 
country,  and  therefore  have  more  fall,  or  because  the  water 
of  small  streams  is  easily  fomied  into  reservoirs  by  damming. 
This  latter  consideration  induces  us,  in  the  present  instance, 
not  to  confine  ourselves  exclusively  to  what  we  term  a  river, 
but  to  include,  with  the  river  itself,  all  its  affluents. 

Wherever  the  water  of  a  stream  is  dammed  up  so  as  to 
form  a  reservoir,  and  obtain  a  fall  to  be  used  at  pleasure, 
care  must  be  taken  to  notice  the  way  in  which  the  dam  is 
constructed  and  the  materials  employed.  These  latter  may 
be  piles  and  planks,  fascines,  turf,  earth  and  gravel,  or 
even  sand,  with  or  without  paved,  sodded,  or  clayed  surfaces; 
or  they  may  be  formed  wholly  of  clay  or  of  masonry,  as 
bricks,  hewn  stones,  rough  stones,  kc.  What  are  the  pre- 
cautions taken  against  the  undermining  or  erosion  of  the 
barrier,  or  against  the  percolating  of  water  ?  What  are  the 
dimensions  of  the  dam  in  height,  length,  breadth,  and  slope; 
and  what  is  the  medium  height  of  water  it  has  to  sustain  ? 
How  are  the  sluices  constructed,  and  by  what  contrivance 
are  they  opened  and  shut  ?  Are  any  means  adopted,  and  of 
what  kind,  for  letting  off  the  superfluous  water  in  times  of 
flood?  Is  the  embankment,  dyke,  or  barrier  used,  as  is 
ollen  the  case,  as  a  road  across  the  stream  ?  if  so,  is  it  prac- 
ticable for  foot  passengers  only,  or  for  cattle  and  wheeled 
carriages  ?  Are  any  means  resorted  to,  and  what,  for 
clearing  the  bed  of  the  pond  formed  by  the  dam,  from  the 
mud  and  silt,  which  by  raising  the  bottom,  would  soon  raise 
the  surface  of  the  water  to  an  inconvenient  height?     Is  tlic 


42  s  ITERS. 

water  made  to  fall  upon  a  wheel,  in  which  case  it  ia  said  to 
be  uvershut,  or  does  it  impinge  against  the  lower  part  of  the 
wlieel  when  it  ia  said  to  be  undershot  ?  Tlie  construction  of 
wheels  is  generally  different  in  the  two  cases. 

When  mountain-streams  are  constant,  and  iurnish  a  suffi- 
cient quantity  of  water,  there  is  generally  no  necessity  for 
forming  a  dam.  In  such  case,  a  simple  channel  ia  cut,  or  a 
troughmadc,  to  convey  tothe  wheel  just  so  raucb  water  as  is  re- 
quired ;  the  qtiantity  being  regulated  by  a  sluice.  Somctioies 
a  sufficient  fall  is  obtained  by  taking  tiie  water  from  a  gmt 
distance  up  a  stream,  and  conveying  it  fiir  from  the  river  by 
a  mere  channel  excavated  in  the  soil,  or  by  a.  simple  aque- 
duct of  wooden  troughs,  or  by  some  more  substantial  con- 
struction. 

On  large  and  rapid  rivers,  it  is  sometimes  sufficient  to 
moor  a  floating  mill  iu  tlie  stream,  the  current  of  which 
turns  a  paddle-wheel.  Iu  some  cases  a  weir  is  constructed 
in  the  river,  which,  by  narrowing  the  bed,  gives  greater 
velocity  to  the  stream.  In  a  word,  running  or  falling  water 
may  be  applied  in  a  variety  of  ways  as  a  moving  power,  eoA 
for  different  purposes  ;  it  is  made  to  turn  the  wheels  of 
flower  mills,  bark  mills,  Mling  mills,  and  saw  mills  ;  for 
setting  bellows  in  motion  aad  tbrge  hammers,  &c.  it  is  aim 
employed  for  raising  water,  whether  for  the  purpose  of 
draining  or  irrigation.  &c.  In  all  cases  the  traveller  should 
observe  to  what  extent  this  power  is  used,  for  what  purposes, 
and  in  what  way  ;  noting  in  detail  every  thing  which  this 
object  may  present  of  particular  interest. 

Of  a  River  as  a  réservoir  for  feeding  canal». — In  the  case 
of  a  projected  canal,  a  person  who  was  opposed  to  canala 
in  general  once  asked,  in  a  petulant  tone,  "  Pray  why  haa 
Providence  supplied  us  with  rivers  ?"  Whereupon  the  canal 
projector  replied  "  to  furnish  water  for  canals;"  and  indeed 
with  the  exception  of  some  of  the  lai^cr  rivers,  there  are 
few  that  are  conveniently  navigable  for  any  great  distance 
from  their  mouth  ;  so  that,  were  it  not  for  canals,  inland 
navigation  would  be  greatly  restricted  and  the  passage  from 
one  hydrographie  basin  to  auother  an  impossibility.  Riven, 
it  is  true,  may  be  rendered  navigable,  but  the  operation  is 
tedious,  difficult,  and  oElcn  more  expensive  than  the  con- 
struction of  a  canal  ;  besides  rivers,  even  when  rendered 
navigable,  are  very  likely  to  get  out  of  order,  and,  after 
all,  conflue  the  navigation  to  the  natural  watercourse,  which 
very  frequently  is  not  the  most  desirable  line  of  commanica- 
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tico.  Buti  though  aol  nsrigaUe  fhemaelTet,  riven  are  of 
mat  importuioe  as  Tetenroi»  for  lappljiiig  water  to  canals. 
Wbenerer»  therefore»  a  river  ia  or  may  bo  tuned  to  impor- 
tant account  in  due  way,  tlie  timvellèr  mnat  not  foil  to  note 
the  oircnmatance,  thoofffa  aa  tibe  details  belong  rather  to 
canala  than  riven  we  anall  not  aay  any  thing  alMmt  them  in 
tfaiaplaee. 

/wb  OÊtd  ^Aefiaff.— Almost  aU  riven  contain  foil  in 
SRttter  or  leas  abiradance,  and  in  many  cases  the  river 
Isheries  are  an  object  of  primaiy  importance.  On  this 
sobject  the  following  observîitioos  must  ne  made.  Are  the 
flamriea  eztensive,  of  a  middling  deme  of  impartance,  or 
ahogetfaer  insignificantf  What  are  uie  difRnent  kinds  of 
fish  that  are  procured,  the  relative  and,  if  possible,  the 
positive  qusnti^  of  each  kind  and  its  peculiar  quality?  Is 
the  river  remanable  for  the  production  of  any  particular 
qiedesoffishnottobefoiundmother  riven  of  the  country, 
or  in  other  countries?  If  the  fish  are  of  the  lame  kind  as 
are  met  with  elsewhere,  are  they  remarkable  for  differing 
in  size  and  quality  firom  those  in  other  places,  and  is  this 
difference  in  favour  of,  or  against  the  fish  of  the  river  under 
consideration  ?  To  what  extent,  proportionably  with  other 
articles  of  food,  is  fish  consumed  by  the  inhabitants?  Is  it 
with  them  an  object  of  trafiic  or  commerce,  andy  if  so,  who 
are  the  purchascn  ?  What  is  the  ordinary  price  of  the  dif- 
ferent kinds  of  fish  on  the  spot  ?  W  hat  number  of  persons  are 
employed  in  the  fisheries  of  the  nver,  and  how  many  boats? 
What  is  the  fishing  season,  the  construction  of  the  fishing 
boats,  their  load,  and  the  methods  of  catching  the  fish?  Are 
tile  fisheries  of  the  river  a  monopoly  ;  are  they  farmed,  and 
if  so,  at  what  rent  ;  or  is  the  fish  of  die  river  common  pro- 
perty? 

AmphSbiaue  Animale. — ^Does  the  river  contain  any  amphi- 
bious animals,  and,  if  so,  of  what  kind?  specifying  them  by 
name,  and  giving  some  idea  of  their  abundance.  Of  this 
class  of  animals  some  are  useful  as  food,  as  the  fi'esh- water 
turtle,  and  others  for  their  flun,  as  the  beaver,  &c.  The 
latter  are  particulariy  valuable,  and  it  would  therefore  be 
proper  to  state  whether  or  not  they  are  taken  for  the  sake  of 
their  fun,  and  whether  the  apparent  abundance  of  them  be 
such  as  to  render  it  desirable  that  establishments  were 
formed,  or  parties  organized  for  the  purpose  of  taking  them. 

Aquatic  Birds. — ^I'hcse  are  often  an  object  of  importance, 
either  as  food  or  by  reason  of  their  plumage.     The  traveller 


44  BIVEBS. 

must  therefore  aote  the  different  kinds  of  aquatic  birds  which 
frequent  the  rivers  and  their  relative  abundiuice,  as  also 
whether  or  not  any  use  ix  made  of  them  by  tbe  natives,  oad 
what.  If  certain  kinds  ap[ii.'ar  only  at  certain  seasons, 
stale  when  and  whence  they  are  suppused  to  come,  and  how 
Ions  Lhey  remain. 

Pearls. — Some  rivers  have  muscles  which  furnish  pcarli 
ill  abundance,  and  though  generally  not  so  fine  as  sea  pearls, 
they  are  occasionally  of  tolerably  good  form  and  colour, 
and,  consequently,  of  some  value.  An  observation  on  this 
subject  should  not  he  neglected. 

Minerait. — The  alluvial  soil  of  rivers  should  always  bo 
caretully  examined  by  tbe  traveller,  for  it  may  contain  trea> 
aures  or  interesting  minerals  of  which  he  is  not  aware: 
besides,  it  sometimes  affords  indications  of  mineral  wealth 
in  the  part  of  the  country  where  the  river  has  its  source, 
and  may  bence  lead  to  valuable  discoveries.  Thus  there  mar 
be  found  sold-dust,  gems,  stream-tin,  magnetic  iroD-Mnd, 
&c.,  nay,  the  very  sand  itself,  if  of  a  pure  homogeneous  and 
transparent  white  quartz,  is  of  value  as  an  ingredient  for  the 
manufacture  of  glass.  It  most  frequentlj^  happens,  however, 
that  river  sand  is  a  mixture  of  various  triturated  miuenUs. 

Qualilff  of  the  Water. — Nature,  who,  no  doubt,  intended 
the  waters  pf  rivers  lo  be  drinkable  by  men  and  other  atii- 
uiab,  has  quahlied  them  accordingly  ;  so  do  we  find  river 
water  in  general  to  be  both  agreeable  to  the  palate  and  the 
must  salubrious  of  beverages.  Nevertheless,  some  rivers  con- 
tain extraneous  substances,  eitlicr  chemically  combined  or 
mechanically  mixed,  which  render  them  more  or  loss  un- 
pleasant to  the  taste,  and  produce  disagreeable.  If  not  dan- 
gerous, effects  on  the  system.  Thus  some  waters  are  brack- 
ish or  saline,  some  terrugiuous,  and  others  acidulated.  (le- 
iierally  speaking,  these  qualities  are  seldom  strongly  mariied 
and  are  only  detected  by  chemical  analysis.*  Hut  as  very 
minute  ({uantities  of  certain  substancesact  with  great  energy 
upon  the  system,  though  not  sensible  to  the  palate,  it  wotUd. 
be  Wfll,  whenever  any  endemic  peculiarity  in  the  health  of 
tbe  inhabitants  is  observed,  which  is  attributed  to,  or  may 
be  suspected  as  resulting  from,  the  use  of  certain  waters,  to 
aualyse  the  same,  if  posHiblo;  if  nut,  some  may  be  brought 
away  in  well  closed  bottles  to  bo  subsequently  exAmined. 
Some  waters  are  observed  to  act   with  great    energy  on 

•    See  OpEHATIpHS. 


miTiBt.-  45 

those  who  drink  them  fivr  fbe  first  timey  thonsfa  ehemiosl 
■naljBis  can  detect  nothing  in  them  capd>le  of  producing 
the  evident  eflfect;  in  all  cases  the  particolar  qnality  of  the 
water  mmst  be  mentioned. 

As  to  the  impurities  merely  held  in  snipension  or  mecha^ 
nically  mixed  in  river  water,  ihejr  easil  v  subside  of  them» 
selves,  or  may  be  precipitated  or  got  rid  of  by  flitiation;* 
it  is  therefore  needless  to  dwell  iqKm  them;  but  the  Ikct 
should  be  noticed. 

Ookmr  qfAe  XPoltfr.^— It  is  remsrfcaUe  that  many  wa- 
ters, though  beautifblly  clear»  transpsrent,  snd  agreeable  to 
the  taste,  are  coloured  when  seen  in  a  la^  ^^ZJ  ^^  ^^^ 
the  phenomenon  been  satisflmtorily  ezplamed.  Thus  seve^ 
ral  Bivers  of  South  America  are  observed  to  be  of  a  cofte 
odour  when  viewed  by  reflection,  and  of  a  fine  yellow 
when  seen  by  transmission;  the  waters  of  the  Bhone,  near 
Oeneva,are<^a  fine  blue,  &c.  Whenever  the  traveller,  there- 
fore, meets  with  coloured  waters,  which  are  not  indebted  for 
the  tints  they  present  to  the  presence  of  insoluble  matter, 
nor  to  the  colour  of  the  soil  seen  by  transmission,  the  fisict 
must  be  noticed,  and  attention  paid  to  the  degree  of  trans- 
parency, the  taste,  and  the  smell  of  the  water. 

It  not  unfrequently  happens  that  the  waters  of  a  recipient 
and  its  tributary  stream  are  of  different  colours,  and  that 
each  may  be  distinctly  traced  long  after  their  confluence  ; 
this  is  the  case  with  the  Monengahela  and  the  Allegany,  and 
several  others.  In  such  case,  it  is  highly  interesting  to  note 
the  distance  to  which  the  waters  flow  in  contact  without 
commingling,  and  the  difference,  in  this  respect,  which  is  ob- 
served to  result  from  the  increased  quantity  of  water  and 
rapidity  of  course  in  certain  seasons. 

Transparency. — There  is  great  difference  in  the  trans- 
parency of  water  though  the  degree  of  purity  may  be  the 
same,  nor  is  this  easily  accounted  for.  W  herever  water  is 
so  particularly  transparent,  as  to  admit  of  our  seeing  dis- 
tinctly objects  at  a  great  depth,  it  will  be  interesting  to  mea- 
sure, as  exactly  as  possible,  the  degree  of  such  transparency. 
See  Operations. 

Temperature  of  the  JTater, — ^The  temnerature  of  large 
masses  of  water  as  compared  with  that  of  the  air  is  an  object 
of  great  interest,  and  consequently  deserving  the  attention 

♦  Sec  Section  Operations,  for  the  Tarioua  mctliods  of  clarifying 
water. 
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of  the  traveller.  He  should  therefore  observe  the  tempera- 
ture of  tbe  water  at  the  «urface  of  rivers,  as  compared  with 
the  temperature  of  the  air  at  the  Eatne  time,  and  this  by 
night  and  by  day.  at  different  hours  and  seasons.  He  must 
also  observe  the  difference  of  temperature  st  different  «lepths, 
in  tbe  deeper  parts  of  the  stream,  and  compare  the  auihux 
temperature  of  tbe  water  in  the  deep  aud  shallow  part«;  tad 
where  there  are  cataracts  and  mpids,  he  will  do  well  to 
mark  the  temiK'rature  immediately  above  aud  below  the 
fall. 

It  is  customary  to  comiwre  the  temperature  of  tbe  snr&ce 
water  with  that  of  the  air  immediately  over  the  water,  but  u 
this  air  itself  has  its  temperature  modihedby  the  state  of  the 
water  over  which  it  flosts,  it  will  be  well,  if  possible,  to 
compare  its  temperature  with  that  of  the  air  at  some  dis- 
tance from  the  river. 

The  circumslaiices  of  wind  or  calm,  as  influencing  the 
process  of  evaporation  from  the  surface  of  the  water,  and 
consequently  it»  temperature,  must  not  be  overlooked  ;  and 
the  direction  and  quality  of  llie  wind,  as  dry  or  moist,  hot  or 
cold,  gentle  or  violent,  must  be  attended  to. 

The  transparency  of  the  water  may  have  some  eSect  in 
modifying  its  temperature.  The  more  transparent,  tlie  Icn 
wiU  the  surface  water  be  heated  by  the  sim'e  direct  imdia- 
lion,  and  to  tbe  greater  depth  will  the  mass  be  fooud  heated 
by  the  sun's  rays.  For  the  means  of  taking  the  temperature, 
see  Opeuations. 

RemarluUile  PeeuViaritwa. — We  have  already  spoken  of 
the  subterraneous  course  of  rivers  which  is  unijuestiunably 
a  singularity,  but  several  other  remarkable  circumstances 
may  be  presented  by  rivers  ;  among  these,  we  may  euuine- 
rate  the  following  : — 

Extraordinary  Bends^  in  which,  «ilcr  a  great  length  of 
circuitous  route,  the  river  returns  to  within  a  few  yards  of 
itself.  The  subsequent  wearing  through  of  this  narrow  isth- 
mus, and  the  consequent  formation  ofan  island,  or  the  even- 
tual abandonment  of  the  ancient  windingchannel,  for  a  more 
direct  and  shorter  one  ;  as  also  tbe  influence  of  this  change 
upon  the  rapidity  of  tlie  current. 

Cani^xity  of  Surface. — In  broad  and  rapid  rivers  the  sur- 
face is  sometimes  observed  to  be  very  considerably  curved, 
the  water  being  much  higher  in  the  middle  than  at  the 
aides. 

Change  ofCurrtnt. — l'hua,  it  is  said,  that  in  tbe  Ohio  the 
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•trong  current  (the  ^/<fe  r eau )irhichf  in  the  day  time,  hugs 
one  or  other  of  the  banks,  quits  them  at  night  and  preserves 
the  mid  channel. 

Natural  Bridges  are  also  among  the  curiosities  worthy  of 
notice*,  as  are  also  the — 

Gaps  or  Narrow  Rocky  ToMsages  through  which  the  river 
may  be  presumed  to  have  originsiily  forced  its  way,  and  sub- 
lecraently  hollowed  out  its  channel. 

Jtmetion  of  two  hydrographie  Basms, — Few  things  are 
of  more  importance  than  the  junction  of  two  hydrographie 
basins  by  a  natural  canal,  as  those  of  the  Orinoko  and  the 
Amazons  by  means  of  the  Cassiquiari.  There  are  two  or 
three  similar  cases  known,  and  probably  more  may  be  dis- 
covered. It  is  not  improbable  that,  at  a  former  period,  the 
phenomenon  was  more  common  ;  any  traces  therefore  of 
mch  a  state  of  things  are  highly  interesting.  Even  at  the 
present  day  there  is  sometimes  a  water  communication  from 
one  basin  to  another  at  certain  seasons  of  the  year  only,  and 
there  is  little  doubt  but  that,  in  some  cases,  the  water  passage 
might  be  rendered  permanent,  and  thus  the  delay  and  diffi- 
culty of  portage  be  avoided. 

These  different  singularities,  and  generally  every  thing, 
really  uncommon,  should  be  noticed  and  detailed  by  the 
mtelligent  traveller. 

CANALS.* — Canals  may  be  divided  into  three  classes, 
according  to  their  particular  object,  thus  there  are,  Ist, 
canals  of  navigation,  which  may  be  subdivided  into  four 
kinds,  according  as  their  object  is  ;  a,  to  shorten  distances, 
hy  to  avoid  places  of  dangerous  or  difficult  river  navigation, 
c,  to  connect,  and  thus  continue  a  line  which  otherwise 
could  not  be  navigated  in  its  whole  extent,  or,  d^  to  efiect  a 
communication  between  different  hydrographical  basins; 
2ndly,  canals  for  drainage  ;  and,  3rdly,  canals  for  irrigation. 
On  canals  in  general  the  following  observations  should  be 
made  :  the  name,  and  reason  of  this  name  ;  the  kind  of 
canal,  that  is,  the  particular  object  for  which  it  was  con- 
structed, and  if  this  object  be  fiilly  attained  or  not  ;  the  pre- 

*  Canals  do  not  form  any  part  of  the  natural  hydrography  of  a 
country,  they  belong  strictly  to  its  industry  ;  nevertheless,  as  it  is  par- 
ticularly interesting,  both  in  a  physical  and  economical  point  of  view, 
to  know  what  portion  of  the  whole  surface  of  a  country  is  covered 
with  water  ;  canals  may,  on  this  account,  be  placed  here.  The  reasons 
for  the  plan  we  have  adopted  in  the  arrangement  of  our  matter  have 
been  already  given. 


cise  indication  of  the  spot  where  the  cuial  begins  and  where 
it  terminates  ;  its  direction,  its  length,  its  brendth  at  the 
water-line,  and  at  tlie  bottom,  in  different  parts  of  its  course  ; 
itsdeptli;  the  nature  of  the  soil  in  difibrcntplaces;  the  em- 
bankments, revetments,  Uc.  with  their  materials,  dimensions, 
and  mode  of  construction  ;  the  number  of  locks  iii  the  dif- 
ferent parts,  with  the  height  of  the  falls,  taking  care,  at  Ûte 
same  time,  to  pay  special  attention  to  the  construction  of 
the  locks  and  their  gates,  more  particularly  if  they  prt^aeat 
anything  new  or  ingenious  ;  and  if  there  be  any  contrivance 
by  which  to  diminish  the  quaittityol' water  necessaiily  lost  in 
the  passage  from  one  level  to  tlie  other.  Are  there  any 
inclined  plains  by  which  the  passage  from  one  level  to  the 
other  is  eflcctcd  f  and,  if  bo,  observe  them  minutely,  and  tbo 
means  employed  for  raising  and  lowering  the  boats.  Arc 
there  any  subterraneous  passages  or  tunnels  on  the  line?  if 
so,  mark  their  situation,  length,  construction,  and  manner  of 
lighting  and  ventilating.  If  there-  should  be  any  aqueduct*, 
notice  their  situation,  height,  length,  and  construction. 
Are  there  any  sluices?  where?  how  are  they  conetructed,  and 
for  what  purposes?  for  irrigation,  for  the  supply  of  totcna,  (S 
merely  for  carrying  off  the  superabundant  water  at  particidor 
seasons,  or  mider  particular  circumstances  ?  How  is  the 
canal  supplied  with  wqtcr?  Has  the  construction  of  the 
canal  been  attended  with  any  particular  effects  on  the  adja- 
cent lands?  Sometimes,  to  a  certain  degree,  they  prove 
detrimental,  as  in  the  case  of  the  canal  at  Languedoc,  in 
France,  when  it  was  ubsen'ed  that  the  felling  of  the  wood*, 
which  that  great  work  rendered  necessary,  had  dried  up  the 
apringa  and  rendered  the  soil  arid,  besides  giving  passage  la 
those  violent  sea  winds  called  Mistral,  before  unknown 
in  the  country.  Sometimes  a  canal,  independent  of  ita  p»^ 
ticular  object,  acts  as  a  beneficial  drain  to  the  wet  sojk 
through  which  it  passes.  Indeed,  some  canals  are  under- 
taken, from  the  first,  for  the  double  purpose  of  drainage  and 
trau  sport. 

Who  was  the  projector  of  the  canal,  and  who  the  engineer 
under  whose  diroclions  the  works  were  carried  on  ?  How 
long  was  the  canal  in  constructing  ;  at  what  and  at  wbooc 
expense?  Were  there  any  remarkable  dilTiculties  in  the  < 
construction  of  the  canal,  and  how  were  they  overcome? 
Has  the  canal  met  with  any  eiftraordiuary  accidents  since 
its  oonstniction,  of  what  kind  were  ihey,  when  did  they 
happen,  how  and  by  whom  were  they  repaired,  and  at  what 
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cxpenw?    What  û  fhe  ezpente  of  aninial  repairs   tnd 
■ttendaneef 

As  for  naTi^pble  eanak  in  puticiilAr,  it  b  neooMuy  to 
■loertain  the  kmd  and  the  numoer  of  boeta  wtàdk  narigate 
dwniy  with  Aeir  tonnage  and  the  number  of  perMma  em- 
ploifed  on  them,  and  tte  number  of  horwa  or  oxen  uaed  for 
toinng,  if  thejr  are  not  aailing  boata,  which  ia  aometimea  the 


eÊÊ9.CEgffL)'  What  are  the  towna,  halting  placée,  marfceta, 
and  wlyurih,  lie.,  on  their  bankaf  What  ia  the  nature  of  the 
tnfib  earned  on  bj  meana  of  the  canal»  the  annual  quan- 
titf  and  value  of  the  0ooda  tranqKnted,  and  their  reapective 
ulterior  deatinatioUy  the-ra^  of  gnn;,  and  the  fteigfat  for 
dilJMeut  kinda  of  merehandiae,  at  diflSrent  aeaaonaf  lathe 
canal  navigable  the  whole  year  round»  and,  if  not,  what 
canaea  the  impediment,  ia  it  the  ice  of  winter  or  the 
want  of  water  in  the  anmmerf  For  how  long  ia  the 
navigation  intetrupted  bj  theae'canaeaf  Does  the  canal 
belong  to  the  govennnent,  to  private  persona,  or  to  a  com- 
pany? In  either  case  what  is  the  presumed  profit  of  the 
proprietors  ?  What  may  be  remarked  as  peculiarly  praise- 
woithy  or  defective  in  the  regulations  of  the  navigation  of 
the  canal  and  the  keeping  it  in  repair  ?  Do  passage  boats  of 
any  kind  ply  upon  the  canal,  and,  if  so,  between  what  places? 
What  is  the  rate  of  travelling,  the  passage-money  and 
average  number  of  persons  annually  going  by  such  convey- 
snce?  What  remarkable  effects  have  been  produced,  parti- 
cularly along  the  line  of  the  canal,  by  its  construction  ;  and 
what  general  effect  has  it  had  on  the  commerce  and  wealth  of 
the  coimtry  ?  If  there  are  any  dues  paid  to  the  state,  how  are 
they  fixed  and  levied,  and  what  is  their  annual  amount  ? 

With  regard  to  canals  for  draining,  besides  the  general 
observations  already  mentioned,  the  traveller  should  ascer- 
tain what  quantity  of  land  has  been  reclaimed  by  this  means. 
Is  it  possible  to  ascertain  the  total  amount  of  benefit  con- 
ferred  upon  the  country  by  such  canals  ?  What  were  the 
diseases  which  prevailed  when  the  district  was  covered 
vrith  stagnant  water,  and  which  are  no  longer  known,  or 
matly  diminished  since  the  draining  has  been  efiected? 
Am  to  the  operations  of  draining,  they  are  very  important, 
Emd  are  effected  in  various  ways.  Drains,  properly  so  called, 
M-e  frequently  covered;  and  often,  when  open,  are  little 
more  than  mere  ditches.  •  But  of  drains  ana  draining  we 
ihall  speak  again.     See  Agriculture. 

Canals  for  irrigation,  are  sometimes  very  long,  and  branch 
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off  in  all  dircctione  ;  in  this  case,  it  is  generally  the  main 
trunk  only  which  di/aerves  the  name  of  a  eanal.  Its  severtJ 
dimensions  must  be  observed,  as  also  the  extent  of  land 
watered  by  its  mcaoB  ;  the  source  whence,  and  the  mode  by 
which,  the  water  is  obtained,  &c. 

LAKES. — Lakes  are  collectious  of  water  of  greater  or 
less  extent,  sometimes  giving  rise  to  rivers,  sometimes  re- 
ceiving them,  and  sometimes  situated  in  tlie  direction  of 
their  course.  Some  lakes  neither  receive  any  rivers,  nor 
have  any  issue;  the  former  are  usually  small.  Lakes  are 
occasionally  called  seas,  but  not  solely  in  consequence  of 
their  magnitude;  thus  the  great  American  Lakes  are  not 
called  seas,  while  the  small  Lake  Asphaltite  is  designated 
hy  the  appellation  of  a  sea;  and  the  Lake  Aral  ia  also 
called  the  sea  of  Aral  :  the  Caspian,  though  a  lake,  is  called 
a  sea. 

It  has  been  thought,  because  the  Aral,  the  Lake  of 
Zorrah,  and  some  others  which  receive  rivers  while  the; 
have  no  outlet,  are  salt,  that  all  lakes,  so  circumstanced, 
must  be  salt  hkcwise  ;  but  as  this  is  by  no  means  generally 
the  case,  and  as  many  salt  lakes  have  neither  affluent*  nor 
outlets,  their  aaltncss  must  be  due  to  some  other  cause. 
But  if,  as  is  certainly  sometimes  the  case,  the  rivers  d'u. 
emboguing  into  lakes  without  issue,  bring  into  the  recipient 
and  there  dcpoBe  saline  substances,  these  lakes  aliould  be- 
come annually  more  salt. 

With  regard  to  lakes  in  general,  tlie  observations  to  be 
made  upon  them  may  be  compreheuded  under  the  following 
heads  : — 

Name;  geographical  and  topographical  situation;  height 
above  the  level  of  the  sea,  and  as  compared  to  other  neigh- 
bouring lakes;  form,  length,  breadth,  circumference,  sur- 
face, and  depth  ;  the  nature  of  the  bed  and  of  the  borders; 
the  transparency,  colour,  temperature,  and  quality  of  tfae 
water;  the  affluent  streams  and  springs;  the  outlets,  the 
currents;  the  climate,  soil,  aud  vegetation  of  the  basins; 
the  height  and  nature  of  the  surrounding  hills,  when  there 
are  any  ;  the  prevailing  winds  ;  the  mean  ratio  of  evapon- 
lion,  compared  with  the  quantity  of  water  supplied;  and 
any  particular  phenomena  ;  the  navigation  and  fiahcnes  of 
the  lake,  tec. 

Name. — Note  the  name  or  names  by  which  the  Lake  or 
any  particular  portion  of  it,  is  now,  or  was  formerly,  known. 

Geographxal  Situation. — ^Thia  should  be  indicated  as 
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compiMed  between  ccrtmdiMreet  of  lalitadeai^ 
Aa  latter,  reckoned  from  uie  meridian  of  Greenwich. 
When  kkea  are  amaUy  it  will  be  raffieieiit  to  gtre  the  lat 
and  long,  of  eome  particidar  part  of  the  lake,  on^  etating 
preciaelj  which  part,  aa  for  matance  the  point  where  the 
principid  affinent  oomea  in,  or  die  place  of  the  immediate 
outlet,  and  the  beariu  of  Âia  point  from  the  middle  of  the 
lake. 

TqMSfrqpkêeal  âStaHmij— Thia  refen  particnholj  to  the 
fwrt  of  the  ooontiy  or  prarinee  where  the  lake  ny^  be 
aitoated,  or  to  the  region  in  whidi  it  may  be  pkeed;  aa  in 
the  hillj,  woody,  faaiien  or  cnlttvated  diitnct,  m  a  plain,  in 
a  Tallej,  or  on  a  heig^  or  its  nearest  distance  and  beaiiqg 
from  the  sea,  from  some  other  lake  or  remarkable  place. 

Meif^ki  above  tke  Aa^---Thi8  should  alwajrs  be  ascertained 
if  posnble,  as,  togetiier  with  other  data,  it  serves  to  ez- 
plammanT  of  the  phenomena  of  lakes.  Should  there  be  two 
or  more  lakes  in  the  vicinity  of  each  other,  their  relative 
height  should  also  be  obtainea. 

Subterraneous  Communication, — Is  any  such  known  to 
exist,  or  are  there  any  reasons  to  suspect  such  communica- 
tion, and  what? 

Form. — ^The  form  of  lakes  may  be  at  first  supposed  an 
object  not  worth  observing,  but  it  has  its  importance  ;  for 
it  is  evident  that,  unless  in  the  case  of  a  bed  mathematically 
reg^cor  both  as  to  contour  and  slope,  every  change  in  the 
quantity  of  water  will  induce  a  change  in  the  contour  of  the 
lake;  so  that  any  remarkable  change  in  this  latter  is  a 
positive  indication  either  of  rise,  or  fell,  or  displacement  ; 
all  of  which  changes  are  highly  interesting.  In  lakes  of 
very  irregular  form,  the  change  in  the  contour  generally 
gives  the  first  notice  of  increase  or  diminution  of  the  water 
of  the  lake,  which  in  very  regularly  formed  sheets  of  water, 
is  not  so  soon  observed.  In  general,  the  length  and  breadth 
in  one,  two,  or  more  places,  as  the  case  may  reauire,  arc 
sufiicient,  with  the  terms  long,  narrow,  oval,  rouna,  square, 
&c.  to  specify  the  form.  But  there  are  cases  in  which  a  longer 
description  of  form  is  necessary.  In  some  few  instances, 
as  in  that  of  the  Saïma,  in  Finland,  the  irregularity  of  form 
is  such  as  to  defy  all  description.  Nothing,  in  such  a  case, 
can  be  perfectly  satisfiictory  but  an  exact  plan,  and  this, 
from  the  very  irregularity  itself,  can  hardly  be  given  but 
by  an  operation  requiring  too  much  time  for  the  traveller  to 
devote  to  so  special  an  object.     When  a  plan  cannot  be 
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taken,  travellen  will  do  well  to  liken  the  form  of  the  lake 
tr>  that  of  some  well  known  object,  which  he  ma;  easily  do, 
if  he  can  oblain  a  general  view  of  it  from  some  eminence. 

Length,  Breadth,  and  Cireamferenee. — The  line  accord- 
ing to  which  the  length  of  a  lake  should  be  taken,  ia  not 
always  so  easily  dpterrained  ag  might  be  supposed.  The  top 
or  head,  and  the  bottom  of  a  lake,  may  be  supposed  the 
natural  longitudinal  esttrcmitieB,  and  so  they  are  in  some 
coses,  as  in  the  Lake  of  Geneva,  for  example;  but  the 
question  arises,  what  détermines  the  top  and  bottom  of  t 
lake  Ï  certainly  not  always  the  point  of  influx  of  the  piin- 
cipal  affluents,  and  the  place  wheuce  the  outlet  issues  ;  foi 
sometimes  both,  or  one  of  these,  as  in  the  Baikal,  wiU  be 
found  on  the  side  of  the  lake,  and  sometimes  very  n«sr 
each  other  relatively  to  its  length.  And  «gain,  even  when 
the  head  and  bottom  of  the  lake  are  determined,  how  ia  the 
line  to  be  measured  between  them?  certainly  not  always 
in  a  straight  line,  for  if  the  lake  happened  to  be  in  the  form 
of  a  crescent,  as  the  Lake  of  Geneva  just  mentioned,  or  of 
an  S,  such  a  line  would  pass  over  the  land.  The  breadth  i« 
no  less  a  matter  of  difhculty  than  the  length  ;  for  by  the 
length  ia  always  understood  the  extreme  lungiludltial  dimen* 
II  ;  but  the  breadth  generally  means  the  medium  width, 
ess  otherwise  expressed.  Now.  in  irregularly  formed 
es,  the  medium  uri'adth  is  not  easily  ascertained  ;  nor 
ia  there  any  rale  regarding  the  places  whence,  and  the 
direction  in  which,  the  breadths  should  be  taken.  Aa  for 
;  perimeter,  it  is  in  some  cases  easily  obtained,  and  in 
others  ia  very  difficultly  ascertained,  either  by  reason  of 
its  great  irregularity,  or  from  the  nature  of  the  bauka, 
which  maybe  swampy,  or  otherwise  of  difficult  access.  But 
as  there  is  altogether  much  uncertainty  regarding  the  best 
mode  of  obtaining  the  length,  breadth,  and  circumference  of 
lakes,  and  as  the  methods  employed  ore  not  only  arbitrary-, 
but  frequently  very  unsatisfactory,  we  venture  to  recom- 
mend the  practice  indicated  in  the  section  entitled  Opcra- 
tioUB,  (which  see.) 

Surface. — ^The  extent  of  surface  of  a  lake  ia  an  object  of 
considerable  importance  ;  indeed,  it  is  principally  in  order 
0  obtain  this  as  exactly  as  possible  that  it  is  rtxommendcd 
3  take  the  length,  breadth,  and  circumference.  The 
(juanlity  of  moisture  given  out  by  evaporation  is  cat.  par, 
in  exact  proportion  to  the  extent  of  surface.  HcDce, 
knowing  the  quantity  evaponited  from  a  given  surface,  in  ^ 


given  time,  at  particular  seasons,  or  taking  the  mean  of  the 
year,  the  quantity  evaporated  from  the  whole  lake,  its 
HUrt'ace  being  known,  is  easily  estimated.  For  the  method 
of  ascertaining  the  ratio  of  evaporation,  see  OpcnATiong. 

It  is,  therefore,  necessary  to  observe  what  is  the  extent 
of  Bur&ce  of  the  lake  in  square  measure.  Is  that  extent 
subject  to  annual  variation  ;  and,  if  ao,  to  what  extent,  and 
at  what  times  of  the  year?  To  what  cause  or  causes  is  such 
variation  to  be  attributed  ?  Has  the  superficial  extent  of 
the  lake  been  observed  to  increase  or  decrease  regularly, 
independent  of  periodical  changes,  for  any  number  of  years  f 
If  it  DC  on  the  decrease,  can  any  probable  estimate  be  made 
of  the  time  required  for  the  total  annihilation  of  the  lake  ? 
What  are  the  annual  variations  in  the  level  of  the  surface? 

The  horiiontality  of  the  surface  also  should,  if  possible, 
be  ascertained;  for  although  the  surËtce  be  generally  hori- 
zontal in  stagnant  water,  it  is  not  always  so  in  lakes  having  an 
outlet,  the  water  at  the  latter  point,  or  in  some  other  part, 
being  sometimes  considerably  lower  than  St  the  point  of 
cooRueoce  of  the  principal  affluent.  The  slope  is  sometimes 
continued  the  whole  way,  and  sometimes  the  depression 
extends  only  to  a  certûn  extent  back  from  the  outlet.  The 
surface  of  the  slope  is  generally  a  curve. 

Depth. — What  is  the  depth  of  the  lake  at  various  places, 
and  its  medium  depth  ?  It  is  particularly  recommended  to 
take,  if  [Ktssible,  correct  soundings  over  the  space  imme- 
diately in  front  of  the  various  affluents,  in  order  to  ascertain 
the  extent  of  their  alluvial  deposits  at  the  time,  so  that  by  a 
comparison  with  this,  and  what  it  may  be  at  some  future 
period,  an  estimation  may  be  made  of  the  quantity  of  sede. 
mentary  matter  annually  brought  into  the  lake. 

Nature  of  the  Bed  and  Borders. — ^The  form  of  the  bed,  in 
as  much  as  it  is  regular  or  uneven,  is  ascertained  by  the 
soundings,  which  also  indicate  whether  the  deepest  part  is  in 
the  middle  or  on  cither  side.  The  sotmding  lead  will  also 
indicate  the  nature  of  the  bed,  as  rock,  gravel,  saud,  clay, 

What  is  the  form,  and  character  of  the  borders?  Are 
they  high  and  steep,  or  sloping,  or  shelving  ;  are  they  rocky, 
and,  if  the  rock  be  stratified,  what  are  the  strike  and  dip  of 
the  strata?  Are  they  of  indurated  clay,  or  earth,  or  chalk, 
Jcc?  and  if  abrupt,  are  they,  as  is  generally  the  case, 
subject  to  filing  in,  in  consequence  of  the  erosion  at  the 
ipater-line  ?     Is  the  quantity  ot  land  thus  annually  destroyed 
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of  any  extent?  Is  there  «ny  extent  of  sandy,  gravelly,  or 
shingly  beech  between  the  high  banks  and  the  wnter's  edge? 
Are  there  any  boulders  or  erratic  blocks,  and,  if  bo,  what  is 
the  nivture  of  them,  and  are  they  of  the  same  rocks  as  thaw 
in  9itu  round  the  lake,  or  on  the  course  of  the  rivers  or 
torrents  which  fall  into  it,  or  different?  are  the  banks  clothed 
with  vegetation,  and  of  what  kind  ?  In  extensive  lakes  the 
borders  are  generally  different  in  different  parts,  this  cir- 
cumstance should  be  noticed. 

Transparency  and  Colour.* — What  is  the  degree  of 
transparency  of  the  water  and  what  its  colour?  With  regud 
to  the  latter  object  we  may  remark,  that  some  waters  seem 
to  have  a  constant  tint  of'  their  own,  while,  in  most  cases, 
the  colour  varies  with  circumstances.  Much  of  the  tints 
of  water  in  large  masses  depends  upon  the  depth,  the  colour 
of  the  bottom,  the  shadow  of  surrounding  objects,  the 
reflected  light,  &c.  In  speaking  of  the  colour  of  th« 
water,  it  must  always  be  stated  whether  it  be  that  ofthe 
pure  tuunixeif  water  or  derived  from  clay  or  sand  or  other 
substances  held  in  suspension, 

Tem]Deralure.\ — The  temperature  of  large  bodies  of  water 
ia  a  subject  of  considerable  interest  in  general  physic*,  the 
more  particularly  as  it  tends  to  throw  some  light  upon  Ae 
difficult  problem  of  the  internal  temperature  ofthe  earth  ; 
so  do  we  find  that  intelligent  travellera  have  ever  consi- 
dered this  subject  worthy  their  attention.  Few,  however, 
either  for  want  of  time  or  means,  have  done  more  than  pluitte 
a  thermometer  into  the  surface  water;  but  this  Is  not  suffi- 
cient-, the  temperature  should  be  taken,  as  we  have  already 
indicated  in  speaking  ofthe  temperature  of  rivers,  at  all 
depths,  in  aU  parts  and  at  all  seasons. 

The  laws  which  regulate  the  temperature  of  water  are 
very  differently  modified  in  the  case  of  lakes  from  wh«t  they 
arc  in  that  of  rivers.  Water  is  a  bad  conductor  of  hi^at,  and 
hence  the  comparatively  stagnant  water  of  lakes  requires  * 
much  longer  time  to  have  its  temperature  modified  than 
the  water  of  rivers,  which  by  reason  of  its  motion  mixtna 
the  colder  and  wanner  portions  together,  is  generally  fotind 
to  have  its  temperature  more  rapidly  changed,  and  to  va^ 
less  at  different  depths.  The  temperature  of  lakes  depends 
ou  the  combined  influence  of  three  several  circumsliinces, 
viz.,  the  temperature  of  the  atmosphere,  the  depth,  and  the 
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tanpenture  of  die  «flhieiits,  wben  the  lake  has  nj.  Thiu 
it  is  evident  that  a  lake  which  leeeivea  the  ice  cold  water 
ef  thawed  mows  and  glacieri,  will  be  generally  moch 
colder,  at  certain  deptha,  than  lakes  odierwiae  ciraun- 
atanced»  and  the  diflmncebetweenthe  temperatore  of  the 
aorfliee  and  the  fewer  water  will  be  found  vei^  great  in 
the  sanuner  ;  ftr  the  aame  atmoej^erie  heat  which  wanna 
tfie  sor&ee,  produces  the  cold  water  we  have  mentioned  hj 
meltnig  the  snow,  and  hence  the  data  regarding  the  tempe* 
mture  of  lakea  is  incomplete  if  the  temperature  of  the 
tribntarj  wateis,  at  their  mfluz,  be  not  aaoertained.  Ano- 
malies are  sometimes  met  with,  for  winch  it  is  difficult  to 
account  These  mqr  periu^  be  generaHy  attributed  to 
deep-seated  spxings  whidi  empty  into  the  lake,  and  whose 
wateiB  are  wanner  according  as  diey  are  at  a  greater  depth 
below  the  snrbee  of  the  earth.  Thermal  springs,  of  couxse, 
greatly  modii^  ih»  temperature  of  lake-waten,  but  diese 
are,  comparatively  speaking,  seldom  met  with  unless  in 
volcanic  countries. 

As  connected  with  the  temperature  of  lakes,  their  freezing, 
when  they  are  subject  to  congelation,  must  be  attended  to. 
What  are  the  usual  periods  of  freezing  and  thaw  and  the 
thickness  which  the  ice  attains  ?  Should  the  lake  be  in  a 
situation  when  it  would  naturally  be  supposed  to  freeze, 
and  yet  does  not,  the  circumstance  is  probably  owing  to 
great  depth,  or  to  a  warm  spring.  When  the  surface  freezes, 
are  any  particular  spots  observed  to  remain  always  un- 
frozen, or  to  freeze  much  later  than  the  rest,  in  either  case, 
what  is  the  probable  cause  of  the  sin^arity  ? 

Qualiiy  of  ike  fTcUer* — ^Lakes  have  been  divided  into 
fresh  and  salt  water  lakes  ;  but  between  the  freshest  and  the 
most  salt,  the  gradations  are  sometimes  insensible,  nor 
can  the  taste  alone  be  at  all  times  depended  upon.  When  a 
traveller  has  been  long  accustomed  to  putrid  and  brackish 
water,  any  that  is  comparatively  free  from  smell  and  less 
salt,  appears  to  him  perfectly  fresh,  and  thus  he  says  that,  in. 
such  a  place  there  is  a  lake  of  fresh  waÉer  ;  whereas  a  pahtte 
used  to  water  really  fresh,  would  find  this  very  salt,  or  bitter, 
or  otherwise  disagreeable.  This  is  one  of  the  many  cases  in 
which  no  positive  information  can  be  derived  from  mere 
sensation  ;  it  becomes  therefore  necessary  to  make  at  least 
some  slight  trial  of  the  quality  of  the  water,  the  modus 
operandi  for  which  is  given  in  the  section  Opérations. 

*  Seo  Operations. 


Having  obtained  spproximately,  oi  with  exactiiesi,  the 
quality  of  the  water,  it  must  be  stated,  and  if  possible 
accounted  ibr  ;  and  should  the  lake  be  decidedly  a  salt- 
water lake,  it  will  be  well  to  ascertain,  if  possible,  whether 
the  water  has  become  regularly  more  or  leas  salt  within  a 
ffiven  number  of  years.  The  impurity  of  lake  water  may 
be  derived  from  three  difTerent  sources,  viz.  the  impurity 
of  tlie  affluents,  either  superficial  or  subaqueous  which  emp^ 
themselves  into  the  lake;  the  nature  of  the  soil  of  the  bed 
of  the  lake  itself  or  of  that  in  its  immediate  vicinity,  ai 
containing  a  greater  or  less  abundance  of  soluble  matter; 
and  the  more  or  less  perfect  renewal  and  change  of  the  water. 
Impurity  from  stagnation,  however,  can  hardly  ever  be  die 
case  in  those  Urge  masses  of  water  worthy  ot  being  called 
lakes.  Indépendant  of  the  quality  of  the  water  as  ascer- 
tained by  experiment,  the  taste  and  smell  should  be  men- 
tioned. Singularities  of  quality,  as  when  the  water  has  an 
incrusling  or  a  petrifying  property,  &c.,  ore  mentioned 
under  the  article  Remarkable  Phenometta. 

,/iffiuentB. — Besides  the  rain  and  snow  which  &lls  imme- 
diately into  the  lake  and  the  direct  superficial  drainage  of, 
and  infiltration  from  the  surrounding  soil,  the  lake  may  he 
supplied  by  tributary  streams,  such  as  torrents,  small 
streams,  or  large  rivers  ;  by  any  two,  or  by  all  three,  of 
these  ditferent  kinds  of  aÉuents.  The  names,  number, 
nature  and  position  of  these  must  be  specified,  together  with 
every  circumstance  connected  with  them  and  with  their 
embouchures  which  immediately  influences  the  lake  ;  above 
all,  the  annual  quantity  of  water  supplied,  and  the  quan- 
tity of  debris  brought  into  the  lake,  with  its  nature  and 
the  Rianner  in  which  it  is  deposited,  must  be  noted. 

Outlet»  or  Effluents. — Of  lakes  that  have  visible  outlets, 
Bome  have  but  one  and  others  have  several  :  in  some  few 
cases,  the  outlet  of  a  lake  is  subterraneous  and,  conse^- 
quenlly,  invisible.  Of  visible  outlets,  notice,  in  the  first 
place,  how  many  there  are.  and  the  precise  situation  of 
each,  as  also  its  poaition  with  reference  to  the  rest  and  to 
the  afflueuts  of  the  lake.  Upon  ever?  separate  outlet  the 
following  observations  should  be  maae-  Is  the  outlet  of 
ancieut,  or,  comparatively  speaking,  of  modem  formation? 
What  are  the  evidences  of  the  former  case,  and,  in  the 
latter,  does  the  outlet  appear  to  have  been  formed  suddenly, 
or  by  imperceptible  degrees  Î  What  is  the  q^iiantity  of  water  ^ 
annually  discharged  by  the  outlet?  How  is  it  discharged, 
slowly  or  precipitously  f  What  is  the  nature  of  the  soil  at  the 
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oalletf  WhatantbedimemionioftlMOiailetiiilirMdUiaiid 
depth,  wlut  changes  are  now  taidog  place  in  theie  dime^^ 
and  does  the  outlet  increase  more  in  width  than  in  depth 
artfaererenef  Has  the  position  of  the  outlet  retreated  to» 
waxda  the  hke,  and  if  so,  how  mnch  in  a  gma  time?  Are 
fliere  snj  indiraticwis  aft  die  ootleti  of  the  water  haying 
been  finmerlj  aft  a  higher  level,  and  what  k  the  height  of  the 
BHshs  above  the  prâent  snifiuse  of  the  water  aft  tMoaUetf 
Is  anj  shoal  fbrmed  in  ttie  lake  immediatalf  bdiind  the 
outlet,  or  eiaswhere  near  it,  and  if  so»  what  is  the  cause  of 
dus,  and  the  effects  likelT  to  resok  from  the  incrssse  of  the 
shoalf  What  is  the  depthof  water  immediatslf  behind  the 
ootlet  m  compared  witn  the  depth  in  other  plaeest  What 
is  the  tempemture»  colour  and  transparencr  of  the  water  at 
the  outlet  m  compared  with  the  water  of  the  lake  and  with 
that  of  its  aflSiuent  or  affluents  f  Is  there  any  indication  of 
more  or  leas  water  being  discharged  now  mm  the  outlet 
than  fonnerly,  and  if  to  to  what  cireumatance  may  the  change 
be  attributed?  Is  it  possible  to  form  any  tolerably  correct 
estimate  of  the  time  when  the  outlet  will  be  worn  down 
to  a  level  with  the  bottom  of  the  lake,  or  when,  firom  causes 
now  in  action,  the  lake  will  cease  to  have  an  outlet.  Is 
the  outlet  navigable  or  is  the  passage  rendered  difficult, 
dangerous,  or  impassible  by  reason  of  rapidity  of  the 
current,  of  rocky  obstructions,  of  whirljpools,  or  firom  any 
other  cause? 

Ctarrentê, — ^Lakes  without  either  affluent  or  outlet  are 
usually  small,  but  even  if  large,  they  can  have  no  currents 
but  such  as  are  temporary  and  produced  by  wind  ;  whereas 
lakes  that  have  one  or  more  affluents  without  outlets,  or 
one  or  more  outlets  without  an  affluent,  and  still  more,  such 
as  have  both  affluents  and  outlets,  have  always  currents, 
though  in  some  cases,  hardly  perceptible.  When  a  lake 
has  one  affluent  of  considerable  size  (for  we  do  not  here 
consider  the  little  rills  which  may  trickle  down  into  a 
lake,)  and  no  outlet,  the  current  produced  in  it  will  have  its 
direction,  its  strength,  and  the  distance  to  which  it  extends 
modified,  first,  by  the  volume  of  water  poured  in  by  the 
affluent,  as  compared  with  the  dimensions  of  the  lake; 
secondly,  by  the  situation  of  the  affluent,  and,  lastly,  by  the 
difference,  if  any,  which  there  may  be  in  the  specific  gravity 
of  the  water  of  the  affluent  and  that  of  the  lake.  The  lake 
havine  no  outlet,  any  current  in  it  will  probably  be  accom- 
panied by  a  counter-current,  unless  the  inflowing  waters 
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arrive  gently,  and  spread  very  slowly  over  the  surface.  The 
current  itsell'  may,  for  instance,  run  along  one  side  of  the 
lake,  wheu  thtr  counter-current  will  run  aloiig  the  opposite 
side  ;  or  the  current  may  be  central,  with  two  lateral  coud- 
ter-currents  ;  but  should  the  water  of  the  affluent  be  much 
heavier,  from  a  much  lower  temperature,  than  that  of  the 
lake,  thJe  current  will  be  an  under- current,  and  the  eounter- 
curreut,  if  there  be  any,  will  be  aa  upper  or  supcrhcial  one. 
A  lake  having  an  outlet,  whether  it  have  any  affluent  or  not, 
must  of  necessity  have  a  current,  and  it  will  depend  upon 
the  form  and  contour  of  the  lake,  whether  or  not  any  coun- 
ter-current be  formed  by  auch  of  the  waters  as,  proceeding 
towards  the  outlets,  cannot  at  once  effect  their  escape.  It 
will  be  easily  conceived  that  when  takes  have  both  aIBu»ili 
and  outlets,  there  will  be  a  combination  or  conflict  of  cur- 
rents, which  in  large  navigable  lakes,  sometimes  produces 
eddies  that  are  worthy  of  attention.  Wlienever  lakes  with- 
out an  affluent  or  outlet  are  observed  to  have  currents  not 
occasioned  by  wind,  the  cause  may  perhaps  be  the  existence 
of  a  Bubterraueous  affluent  or  outlet,  or  both.  The  curreata 
of  lakes  then,  are  worthy  of  the  traveller's  attention,  « 
curious  facts  of  physical  geography,  if  they  he  not,  as  they 
Bometimes  are,  important  as  connected  with  lake  navigation. 
Observe,  then,  the  strength  of  the  currents  and  counter- 
currents,  their  direction,  and  the  distance  to  which  they  are 
sensible,  the  difference  occasioned  by  the  seasons,  and  the 
effects  of  particular  winds.  Observe,  also,  if  there  be  any 
diiference  in  the  temperature  of  the  water  of  the  currenb 
and  that  of  the  more  quiescent  parts  of  the  lake,  or  between 
the  different  currents  themselves. 

Remarkable  phentmierut. — Among  the  remarkable  phe- 
nomena presented  by  lakes,  we  may  enumerate,  remarkable 
colour,  or  coloured  spots,  extraordinary  tran spare ncy,  im> 
mense  depth,  floating  islands,  double  bottoms,  freezing 
hi  summer,  remarkable  noise  produced  by  throwing 
in  a  slone,  tingeing  or  other  remarkable  property  of  the 
water,  periodical  rise  and  fall,  subaqueous  winds,  frequency 
of  water  spouts,  seiches,  rumbling  noise,  ftowering,  rapu 
diminution  of  surface,' declivity  of  surface,  concentric  stripes, 
emission  of  gases,  attractive  power  of  the  bottom,  &c.  Of 
every  one  of  these  peculiarities  there  are  examples  ;  the 
traveller  will  therefore  be  careful  to  notice  such  whenever 
he  may  have  an  opportunity,  taking  care  to  describe  exactly 
all  the  appearances,  togetlier  with  every  thing  connected 
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em  wUdi  ma^  fond  to  die  espluuilkNi  «f  their 

NiÊi^Ham^'^IjÊXgB  Uei  an  of  gfmA  impoelmee  ■• 
aflfoiding  an  eeij  mode  of  eommmicatiOB  ftom  cne  pert  to 
enotber  of  the'  eomtriei  Mtmtel  on  Aeir  boidea.  ïray 
thing,  tfaerefine,  ihoiild  he  noted  relative  to  thenavigatiaii 
of  UÉee.  Whet  are  the  aeveml  anehowgei,  porta,  plMea  of 
embarkation  and  dehariiation  on  the  Ukef    Ham  tfaeae 


latter  anjjettiea  or  qugwf  andyof  80»  deaeribedMB.  What 
mmberjof  Teaaeb  or  btffca  ny^  he  Aeltercd  in  die  aeveral 
portii^pânatdieatQrmaoratroiwwindaofthelakef  Yfhaft 
nmnberof  yeaaelibdengtd  each  a^awte  pott,  end  of  what 
kind  are  thev  f  diet  ia,  what  is  dieir  tonnege  and  oon- 
atmetion,  and  how  nmeh  water  do  diey  draw?  What  are 
the  naoal  fripa  diet  are  made  reipectively  to  and  ftom  tibe 
different  porta  on  the  hike  f  What  kinda  of  merehandiae, 
nnmnona,  boiiding  malmala,  ice.  are  traaqKnrted  bj  the 
lake  navigation  f  Do  anj  ateam  boata  ply  upaa  the  lake, 
and,  if  so,  how  manj  and  of  what  tonnage?  Arethere  anj 
vessels  used  for  the  sole  purpose  of  convejring  passengers 
and  luggage  ?  What  is  the  line  they  take,  the  usual  tune 
occupiai  on  the  passage,  the  accommodation,  the  fiures  and 
customary  times  of  starting  ?  What  number  of  craft  of  aU 
kinds  are  upon  the  lake,  and  the  number  of  hands  employed 
in  the  navigation  generally?  Are  the  vessels,  barges,  or 
boats,  built  upon  the  lake,  and,  if  so,  where  are  the  yards, 
what  is  their  extent  and  advantages  ?  Is  building  timber 
abundant  on  the  lake,  or  is  it  floated  down  by  its  affluents, 
and,  if  so,  whence  ?  What  kind  of  timber  is  used,  and 
whence  are  the  other  requisites  for  ship-building  obtained  ? 
Is  the  navigation  of  the  lake  free  to  all,  or  is  it  a  privi- 
lege enjoyed  by  one  or  a  few?  When  the  borders  of 
the  lake  are  occupied  by  different  nations,  are  there  any 
vessels  of  war  upon  it,  and,  in  such  case,  what  number  of 
guns  and  weight  of  metal  do  they  carry  ?  What  batteries 
or  ports  are  tnere  upon  the  lake  ?  where  are  they  situated, 
ana  what  is  their  strength  ?  Is  the  navigation  confined  to 
the  lake,  or  do  vessels  come  into,  or  go  out  from  it,  by  its 
affluents  or  outlets?  and,  if  so,  whence  do  they  come  or 
where  do  they  go  ?  Are  there  any  buoys  on  the  lake,  or  land- 
marks, or  light-houses  on  its  shores  to  guide  the  vessels, 
warn  them  of  danger,  or  point  out  the  ports  at  night  ? 

Should  the  lake  be  navigated  only  hy  canoes,  describe 
their  constni^tion  and  burthen;   how  many  there  are  of 
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them,  how  many  hands  are  required  to  man  them,  how 
they  are  paddled,  rowed,  and  steered,  how  painted  and 
omamentedf  If  they  have  soil»,  of  what  kind  are  they,  8tc.f 
Is  the  nnvi^tion  ever  interrupted  by  the  freezing  of  the 
lake,  or  by  particularly  stormy  weather*  in  cither  case,  at 
whnt  Beasons  and  lor  how  long  at  a  time? 

Fisherieg. — The  fisheries  of  lakes  are,  in  Rome  cases,  of 
very  great  importance,  and  even  when  they  are  not,  tbey 
might  beeome  so,  if  the  country  in  the  neighbourhood  of  the 
lake  were  better  peopled,  or  if  facility  of  transport  and  other 
circumatances  rendered  it  expedient  to  turn  attention  to 
this  object.  If,  then,  fisheries  are  already  established,  the 
travetler  should  note  the  number  of  IkmiIs  and  persona  em- 
ployed ;  the  quantity  and  value  of  the  fisb  taken,  tlie  con- 
atruction  of  the  boats,  and  mode  of  fishing,  and  the  season 
when  the  fishing  is  carried  on.  Are  the  fish  consumed  upon 
the  immediate  borders  and  in  the  vicinity  of  the  lake  only,  or 
is  it,  or  any  part  of  it,  conveyed  to  a  distance,  if  so,  to  whit 
places,  and  how  ?  What  are  the  principal  fish  and  their 
quality?  Are  the  fish  cured,  and  how,  or  arc  they  eaten 
fresh  ?  Is  the  fishing  carried  on  wholly  for  the  fish  as  food, 
or  for  the  sake  of  any  particular  product  which  they  may 
yield  f  In  the  latter  case,  what  is  this  product,  and  how  is 
It  prepared  ?  What  are  its  uses,  quantity,  and  value  *  Is 
the  tub  in  general  found  to  frequent  certain  parts  of  the 
lake,  or  is  there  no  difference  in  this  respect  in  different 
parts  of  the  bke,  or  are  certain  kinds  found  in  certain 
places  and  others  in  other  places?  Can  any  reasons  be 
astiened  for  this  t  Is  the  fisuery  free  to  all,  or  is  it  a  pri* 
vilege,  and,  if  so,  by  whom  enjoyed  Î  Are  any  duties  im- 
posed upon  the  fishery?  ia  it  farmed,  &c. 

When  the  lake  ia  full  of  fish,  and  yet  no  fisheries  are 
established,  what  is  the  reason  of  this?  and,  if  it  should  be 
desirable  to  establish  a  fishery,  state  why  and  what  would  be 
the  best  mode  of  encouraging  this  kind  of  industry. 

Formation  and  deMictUion  nf  Lukei. — Lakes  may  have 
been  formed  iu  a  variety  of  ways;  thus  the  water  which 
could  not  run  off  after  the  general  retreat  of  the  universal 
ocean,  would  form  lakes  of  salt  water  of  greater  or  leaa 
extent  ;  these  would  diminish  by  evaporation  till  the  siir&ce 
became  such  as  that  the  evaporation  and  the  supply  exactly 
compensated  each  other.  Lakes,  thus  formed,  must  of  ne- 
cessity be  more  salt  from  concentration  than  the  w«t«rB  of 
the  primitive  ocean.  The  same  lakes,  if  an  outlet  were  sub- 
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sequently  made  hj  an  earthquake,  by  the  pretaure  of  the 
water  breaking  down  the  barrier,  by  erosion,  or  otherwise, 
would  evidenuy  become,  in  time,  lakes  of  fresh  water,  itom 
receiving  only  that  which  was  fresh,  while  a  quantity  of 
salt  water  was  ever  running  off.  The  falling  in  of  a  cavern 
may  have  caused  a  depression,  which,  receiving  and  retain- 
ing the  drain  of  the  neighbouring  country,  has  become  a 
l^e.  The  dan^ning  up  of  a  stream  by  the  iall  of  part  of  a 
mountain,  or  the  interception  of  its  course  by  a  lava  cur- 
rent, may  form  a  lake.  In  a  word,  the  ways  in  which  a 
lake  may  have  been  formed  are  various,  and  for  the  history 
of  the  earth  it  were  well  if  the  traveller  would  endeavour  to 
ascertain  what  was  the  origin  of  the  lake  he  describes. 

There  are  no  lakes,  perhaps,  at  the  present  time,  in  a  state 
of  formation  or  increase;  on  the  contrary,  they  are  all 
decreasing  more  or  less  rapidly  by  the  filling  up  of  their 
beds  with  sedimentary  matter,  by  the  enlargement  of  their 
outlets,  by  erosion,  &c.  £very  country  abounds  with  spots 
which  have  the  appearance  of  the  beds  of  ancient  lakes  ; 
indeed,  if  ever  the  eafth  was  covered  by  a  universal  sea,  every 
hollow  must,  for  a  longer  or  shorter  time,  have  been  filled 
with  water. 

The  fact  of  the  decrease  of  lakes  being  certain,  the  main 
point  is  to  ascertain,  if  possible,  the  ratio  in  which  the  pro- 
gress is  going  on.  This  may  be  approximately  ascertained 
m  various  ways  ;  the  most  certain  is,  to  calculate,  as  nearly 
as  possible,  the  whole  quantity  of  the  supply  of  water,  indé- 
pendant of  detrital  matter,  and  the  loss  by  outlets  and  eva- 
poration. This  operation,  however,  supposes  many  previous 
ones  which  can  hardly  be  performed  by  the  passing  tra- 
veller. But  the  resident  in  the  vicinity  of  a  lake,  if  his 
other  occupations  will  allow  him,  may  ascertain  the  ap- 
proximate ratio  of  its  diminution,  and  the  probable  epoch 
of  its  ultimate  and  entire  dessication,  and  thus  not  only 
benefit  science,  but  perform,  in  many  cases,  a  task  of  im- 
portant practical  utility  ;  for  there  are  ways  of  retarding  the 
dessication  of  a  lake,  and  these  would  certainly  be  had 
recourse  to  whenever,  as  is  too  certain  in  many  places,  the 
drying  up  of  a  lake  was  ascertained  to  be  in  rapid  progress, 
and  the  event  likely  to  afi*ect  materially  the  prosperity  of 
the  surrounding  country. 

The  present  ratio  of  dessication  can,  however,  furnish  no 
data  for  ascertaining  the  state  and  extent  of  the  lake  at  any 
remote  period.     A  close  investigation  of  the  heights  which 
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surround  and  fona  the  baniii  may  sometimes  throw  light 
upon  the  former  eictcnt  of  its  waters,  eus  when  its  rippline  at 
the  margin  bus  eroded  the  rocks  in  certain  places,  and  tnut 
left  traces  of  the  height  at  which  it  once  stood.  When  the 
basin  has  been  partially,  but  suddenly,  emptied  at  diâereot 
times,  two  or  three  lines  of  erosion  may,  sometimes  be 
found,  though  the  absence  of  these  is  no  proof  th&t  the 
water  did  not  once  stand  at  a  much  greater  elevation  than  at 
present,  for  time  and  the  elements  may  liave  worn  away  the 
marks.  The  dépositions  and  fossil  remains  found  in  the 
basin  may  serve  to  show  whether  the  water  was  salt  or  fKth, 
or  whether,  though  salt  itself,  it  did  not,  for  a  lone  time, 
continue  to  receive  and  bury  among  its  depositions  me  ter- 
restrial and  fresh  water  animals  brought  in  by  a  river.  The 
former  heights  of  the  lake  are  sometimes  marked  by  a  serica 
ol* bergs ur  terraces,  ascending  like  steps  all  round  the  basin. 
These,  and  similar  facts,  are  highly  interesting,  and  should 
always  be  observed  by  the  Iravoller  if  he  have  time,  and  the' 
prehmiuaiy  knowledge  requisite  for  this  kind  ofj-esearch. 

Effect  on  health  attd  otlter  incidentat  diMudoanloffea. — 
It  is  observable  that  while  a  single  large  lake  exercises 
no  malignant  influence  on  the  health  of  the  inhabitants  in 
its  neighbourhood,  a  number  of  small  ones,  near  to  each 
other,  is  unwholesome.  This  difference  is  easily  accounted 
for:  much,  however,  depends  upon  the  topographical  con- 
figuration  of  the  country  ;  its  latitude  and  height  above  the 
sea  i  the  prevailing  winds  ;  and  the  wooded  or  open  nature 
of  the  district. 

Besides  influence  on  health,  a  number  of  small  lakes  have 
other  disadvantages  ;  they  are  too  small  to  assist  commu- 
iiicatitiu  by  water  transport,  and  they  impede  land  con- 
veyance by  tt>e  windings  they  force  the  roads  to  take; 
indeed  the  only  advantage  they  present,  indépendant  of  the 
fish  they  may  supply,  is  in  forming,  to  a  certain  degree,  m 
natural  defence  against  the  progress  of  hostile  armies  ;  but 
even  this  advantage  depends  upon  the  relative  position  of 
the  watery  district.  These,  and  all  similar  circumstances 
connected  with  lakes,  will  not  fail  to  be  observed  by  the 
intelligent  traveller. 

MARINE  LAGOONS.— Immediately  after  lakes,  we 
may  speak  of  those  sheets  of  water  formed  naturally  by  the 
sea,  and  from  which  they  arc  either  entirely  separated,  or 
with  which  they  constantly  or  occasionally  communicate. 
They  are  termed  simply  Lagoons,  but  as  we  have  spoken 


of  FlHcial  Laaooiu  in  the  uticlc  on  Rivvr*,  we  sfaidl,  for 
dwtjjictiou's  sake,  call  thoao  we  are  now  alluding  tu,  Marine 
'  u.     The  obMTvatioM   to  be  make  ou  them,  are  aa 
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»  and  when  were  thoy  formed  Î  What  are  their  fli- 
■leBBOiu  and  depth  Î  Arc  ihi-j  iucreasiiii;  or  dimisishing 
in  extent  ?  Are  they  beneficial  or  the  reverse  to  tJie  inhabi- 
tants 1  The  benefit  arising  Irom  tlieni  is  usually  limited  to 
the  fish,  which  come  into  them  with  the  tide  when  there 
is  a  communication,  or  which  breed  in  tiiem  when  they  are 
lai^e  and  without  communication:  for,  as  the  sea  brings 
in  no  vegetable  humus,  there  would  be  no  advantage  in 
draining  off,  with  a  view  to  cultivation.  Besides,  from 
their  very  low  position,  the  wat«r  could  only  be  got  rid  of 
by  raising,  which  i»  expensive.  But  if  a  conaiderable  river, 
charged,  always,  or  periodically,  with  a  prolific  mud,  can 
be  made  to  empty  itself  into  the  Ingoiui,  tt  may,  in  a  few 
year»,  be  converted  into  productive  laud,  and  secured  from 
encroachments  of  the  sea  by  n  dyke.  But  these  operations 
involve  the  t'xpenditure  of  large  c;i|iital. 

UBTine  Lagoons  sometimes  give  rise  to  unwholesome  mi- 
ntmn*''.  whoi  their  waters  are  stagnant.  This,  however, 
depeni^  in  great  measure  upon  the  nature  of  the  soil,  the 
heftt  of  the  climate,  the  degree  of  saltnesa  of  the  water,  kc. 
Salt  water,  on  a  sandy  bottom,  is  not  so  apt  to  become 
fetid  ;  but  if  a  lagoon  of  this  kind  receive  the  soft  water 
of  a  number  of  smul  rivulets,  which  bring  into  it  dead  and 
decomposing  organic  matter,  the  water  of  the  lagoon  will 
soon  become  corrupt  ;  and,  in  this  case,  should  the  spot  be 
tidiabited,  it  would  be  advisable  to  turn  off  the  fresh  water 
by  sufficient  dykes.  If  any  such  works  exist,  the  traveller 
should  observe  them,  and  how  far  they  have  been  tmder- 
taken  with  success;  or,  in  the  event  of  fitUore,  to  what 
circumstances  such  failure  may  be  attributed. 

PONDS  OF  FRESH  WATER.— It  is  not  earn  to 
determine  the  line  of  distinction  between  ponds  and  lakes; 
for  a  lai^  pond  may  be  termed,  and  i>  often  called,  s 
small  lake,  and  a  small  lake,  a  large  pond.  In  strictness, 
perhaps,  a  pond,  whatever  may  be  its  size,  is  merely  a 
noUow  filled  for  the  time  with  the  rain  water  which  has 
flowed  into  it  from  the  surrounding  surface;  whereas,  a 
lake  is  supplied  by  one  or  more  springs  at  least.     Thus 

Elds   are  seldom  permanent  but  m  rainy  seasons  ;    and 
es,  even  when  small,  seldom  dry  but  in  uncommon  or 
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long  continued  droiighU.  Ponds  are  apt  to  become  putriil, 
and  thus  taint  the  air,  when  they  are  in  great  numben; 
lakes,  on  the  contrary,  from  their  constant  renewal,  remain 
fresh  and  wholesome,  except  inasmuch  b8  thej  maintain  a 
constant  moisture  of  the  atmosphere,  when  there  are  many 
close  together.  Ponds  are,  of  course,  most  frequent  In 
undulating  countries,  and  are  pretty  sure  indications  of  k 
clayey  soil. 

ARTIFICIALLY  COLLECTED  W.\TERS.— Artifi- 
cial resen'oirs  belone  rather  to  the  industry  of  a  country 
than  to  its  nalurul  hydroeraphy  :  but  aa  they  are  supplied 
by  nature,  though  collected  by  art,  and  as  they  shoiud  be 
included  in  all  general  estimatioaofthe  waters  of  a  country, 
they  may  as  well  be  mentioned  in  this  tis  in  any  other  place. 

Water  is  collected  and  retained  in  large  miantities  for  a 
variety  of  purposes,  as  for  feeding  cnntus,  lor  irrigation, 
for  turning  the  wheels  of  njiUs  and  olher  machinery,  for  the 
preservation  and  hrreding  of  fish,  for  embelliahing  parkt 
and  pleasure  grounds,  &ic.  These  reservoirs  are  somolimet 
of  great  extent,  and  when  the  breeding  of  fish  is  their  object, 
they  are  frequently,  if  properly  managed,  a  source  of  con- 
siderable revenue.  In  order  to  give  sati^actory  information 
on  the  subject  of  artificial  reservoirs  generally,  their  advan- 
tages and  disadvantages,  the  following  objecta  must  be  con- 
Bid  e  red  : — Their  situation  and  dimensions;  the  time,  th« 
mamier,  and  the  expense  of  their  construction,  including 
the  works  undertaken  in  order  to  bring  in  the  water  m 
spiings,  rivulets,  &c.,  and  the  cuts  or  ditches  for  collecting 
the  superficial  or  rain  water.  How  are  these  several  sup- 
plies conducted  to  the  reservoir  ?  Are  any  means  adopted, 
and  what,  for  preventing  the  wnters  from  bringing  with 
them  into  the  reservoir,  oelritus  of  any  kind?  Has  a  proper 
calculation  been  made  of  the  loss  by  evaporation  as  com- 
pared  with  the  supply,  so  as  to  have  at  all  times  a  quantity' 
of  mater  sufficient  for  the  purposes  intended.  K  the  breed- 
ing of  fish  be  the  object,  what  is  the  cost  of  stocking  with 
fry  t  This  sum  being  added  to  the  aimnal  expense  for  repnini 
fitc,  and  deducted  from  the  value  of  the  (bh  sold  every 
year;  what  is  the  net  profit  to  the  proprietor,  and  what 
would  be  the  profit  or  toss  if  the  reservoir  were  draiued  and 
cidtivaled  Ï 

It  is  generally  understood  that  the  proprietor  of  a  fish- 
pond woiJd  derive  much  greater  profit  from  draining  oflf 
and  cultivating  ;  and,  consequently,  too  great  a  number  of 


ËshpoDds  are  detrimental  to  the  agricultural  produce  of  a 

district  ;    but  this  assertion  must  not  be  rect^ived  without 

limitation  ;  much  wUl  depend  on  the  demand  for  fUb,  and 

ihe  facility  witb  which  ahundant  supplies   of  agricultural 

produce  may  be  obtained  from  more  fertile  provinces.     A 

more   general    truth   is   the   uohealthinesi   tney  occasioa, 

.  which  la  such,  in  some  places,  as  to  call  for  the  interference 

I  tt  2o%'emment,  to  limit  the  permissions  granted  for  the  estab- 

\  Iinment  of  fiab-ponds. 

The  smalt  garden   reservoirs,  ponds,  &c.  are,  in  some 

naes,  important,  as  presenting  together  a  great  siu-face  of 

Wter;  as  in  the  East,  for  instance,  where  the  practice  of 

Llâving   tanks   or  reservoirs  in   every  garden   is  general. 

Whenever  this  is  the  case,  some  notice  must  be  made  of 

t  feet  bv  ilie  traveller. 

KABSHES.— If,  as  we  have  said,  lagoons  and  reser- 
^8  have  frequently  an  homicide  influence,  by  tainting  the 
t  with  the  letid  exhalations  they  emit,  and  arc  still  fiir- 
er  prejudicial  by  reason  of  the  extent  of  surface  they 
»ep  from  agriculture;  with  much  greater  reason  may  we 
^  the  same  thing  of  marshes  ;  though  these  are  sometimes 
tended  with  advantages  which,  to  a  certain  degree,  afford 
^ind  of  compensation.  These  advantages  may  be  divided 
Ù  Datural  and  artificial  :  the  natural  benefits  afforded  fay 
rshes  are  peat,  which  they  sometimes  furnish  in  great 
mdance  (Holland,  Ireland,  France,  &c.),  and  which,  in 
.le  situations,  is  an  object  of  the  greatest  importance. 
m^  marshes  yield  an  inferior  kind  of  iron-ore,  which  may 
'orked  for  particular  purposes  (Lithuania),  rarely  ex- 
nt  iron-ore  (Siberia.)  Other  marshes  abound  in  wild- 
»I,  and  are  therefore  a  great  resource  to  the  inhabitants, 
bether  as  consuming  it  themselves,  or  making  it  an  object 
F  traffic  (the  Marshes  of  Tuscany).  Leeches  are  also  a 
production  of  the  marshes,  occa^^ionalty  turned  to  great 
kccount  (Poland,  France).  The  rushes,  reeds,  and  willows 
of  marshy  grounds,  are  also  important  productions  (Italy, 
Holland,  &c.) 

Of  the  artificial  advantages,  to  which  marshes  may  be 
huned,  the  principal  is  for  the  cultivatioo  of  rice  ;  where 
the  climate  is  in  other  respects  favourable  to  the  growth 
of  this  grain  (North  America,  Hungary,  8tc.)  The  humus 
dug  up  from  marshes  is,  in  some  cases,  an  admirable 
manure.  Certain  marshes  abound  in  a  small  kind  of  turtle 
or  tortoise,  which  is  edible  ;  and  others  produce  a  great 


quantity  of  a  nutritious  aquatic  nut,  aa  the  Trafxt,  in 
Russia  and  in  China.  Marshes  are  found  in  all  situations; 
on  heights,  on  the  sloping  sides  of  hills,  in  valltiys,  in  woods, 
in  the  midst  of  sandy  plains,  by  the  sea  side,  and  in  the 
smaller  islands,  as  well  as  in  the  interior  of  Continents. 
They  are  sometimes  perpetually  under  water,  and  sometimM 
periodically  dry;  they  sometimes  give  rise  to  streams,  and 
sometimes  receive  and  absorb  them.  Thus  in  considering 
marshes,  it  is  necessary  to  observe  their  length,  breadth,  iDa 
superficidl  extent;  are  they  constantly  underwater,  orpcrio- 
dicallydryî  ntwhattimeof  the  year,  and  for  how  long*  Are 
they  turned  to  any  bencdeial  account,  and  what?  Have 
they  any  decidedly  prejudicial  effect  on  the  health  of  thé 
inhabitants  in  their  vicinity  ;  and,  if  so,  are  any  meant 
taken,  and  what  are  they,  for  draining  off  and  drying  the 
marshes?  or,  if  drainage  be  impossible,  is  the  system  of 
dyking  and  filling  up  (colmare  of  the  Italians,  calletl 
toarping  by  na),  pursued  ;  and  if  not,  might  it  not  be  adopted 
with  success  ?  If  the  time  and  manner  of  the  formation 
of  the  marsh  be  known,  mention  them,  If  the  marsh  has 
given  rise  to  no  works,  is  it  observed  to  extend  and  gais 
ground;  or,  on  the  contrary,  to  be  naturally  drying  upï 
does  it  absorb  or  give  rise  to  any  river,  ajid  what?  have  any 
fossil  remainsof  animals  of  the  present  orofextioct  races  been 
ever  dug  up  from  the  marsh  ;  and,  if  so,  of  what  kind,  in 
whatdegreeof  flbundance,  andin  what  state  of  preservation  t 

Sail-water  Marshes  differ  from  ordinary  âiarshea  only  in 
the  quality  of  their  water,  and  the  nature  of  their  v^eta- 
tion  :  they  are  common  in  some  parts  of  Asia,  where  the 
aoil  is  greatly  impregnated  with  muriate  of  soda  and  otheT 
salts.  These  marshes  must  not  be  confounded  with  thoM 
artificially  collected  salt  waters,  called  salt  marshes,  the  ob> 
ject  of  which  is  to  obtain  sea-salt  by  spontaneous  evaporm*  ^ 
tion  ;  these  latter,  whenever  tliey  are  met  with  by  Ulc  trti- 
veller,  should  be  observed;  noting  their  situation  and  «X' 
tent  of  surface;  the  means  by  which  the  water  is  collected 
and  retained,  the  processes  of  concentration,  Sic,  in  order  ta 
obtain  the  salt,  the  (quantity  annually  produced,  and  its 
value;  as  also  to  what  purposes,  this  kind  of  salt  is  pnrticu- 
larly  applied,  where  it  is  sent  to,  how  many  persons  this  in- 
dustry employs,  ice? 

SEAS. — The  observations  to  be  made  on  the  sea  are  of 
two  kinds  ;  first,  on  the  sea  as  connected  with  the  laud.aad 
secondly,  on  the  lea  itself;  we  shall  begin  with  tho  first  of 
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■Aeae.     When  a  part  of  the  country  is  bounded  by  the  sen 
4r  the  ocean,  the  beariag  of  the  sea  with  regard  to  the  coun- 
try must  be  stated,  as  thia  circumstance  exercises  a  moat 
important  influence  on  local  climate.     What  is  the  length 
of  the  coast  line  in  following  its  principal  bend  *     What  is 
'be  farm  of  the  coast  line  ?  it  may  be  straight,  or  concave, 
f  convex,  and  either  of  these  forms  may  be  entire,  indented 
e  or  less  deeply,  or  jagged.     What  ia  the  profile  of  the 
I  ?  it  may  be  vertical,  or,  more  or  less  highly  inclined, 
B  which  case  it  is  called  a  bluff  or  bold  coast.     According 
I  fa  the  nature  and  undulations  of  the  soil  at  the  sea  line,  the 
t  may  present  a  continued  cliff  for  a  great  distance,  or  a 
I  twre  or  less  regular  alternation  of  bluffs   and  low  parts. 
,  fiometimes  &  bold  coast  has  a  beach  below,  which  is  un- 
I  nrered  at  low  water  ;  sometimes  the  cliffs   or  crag«  dip 
[  loom  at  once  into  the  water  to  a  very  great  depth,   so 
I  tiat  ve«8eb  may  sail  close  ju.     la  the  shore  shelving  Î  this 
I  k  may  he,  more  or  less  ;  it  is  sometimes  so  low  as  to  force 
I  tren  the  smallest  vessels  to  keep  a  great  way  out.    Between 
I  ft»  very  low  shelving  coast  ana  the  coast  formed  of  lotly 
"  i  perpendicular  cUffs,  the  gradations  arc  many.     If  the 
t-line  of  the  country  be  very  limited,  it  may,  in  its  whole 
_    I,  be  of  one  character  ;  but  if,  on  the  contrary,  the 
e  be  extensive,  it  will  present  different  characters  in  dif. 
enl  places  ;  this  circumstance  must  be  noted,  and  the  aé- 
rai parts  distinctly  specified.     If  the  coast  be  bold,  what 
'le  nature  of  the  cHffs*     Are  they  of  stratified  or  unstra- 
d  tucks?  and,  if  stratiScd,  state  the  dip  and  direction  of 
ie  strata,  and  the  hardness  of  the  rock.     Are  they  of  chalk 
It  clay,  ice.  ?     If  the  coast  be  low,  what  is  the  nature  of  the 
"  Bch  ;  is  it  mud,  sand,  or  shingle,  with  or  without  scat- 
ted  blocks  and  boulders?     In  a  geological  point  of  view 
Kvould  be  interesting  to  observe  the  nature  of  the  sand 
d  stones.     Are  there  any  dunes  or  sand-hills  formed  upon 
t  coast,  and  if  so,  in  what  parts?     What  progress  do  they 
*ie,  and  in  what  direction  ?     Have  the  sands  thus  blown 
a  the  land  invaded  any  considerable  extent  of  country, 
1  caused  much  damage  ?     Have  any  means  been  devised, 
A  what,  in  order  to  arrest  their  progress  ?     Is  any  part  of 
e  coast  subject  to  inundations  from  the  sea,  and  if  so,  arc 
7  methods  adopted,  and  what,  to  prevent  this  calamity? 
b  the  neif^hbourhood  of  the  sea  observed  lo  have  any  par- 
Snlor  effect  upon  the  vegetation  ?     In  certain  cases  the 
s  carried  far  inland,  to  the  great  detriment,  and  some- 
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times  total  destructinn,  of  the  crops.  On  the  other  hand, 
Advantage  is  eoiuctimes  taken  of  the  saline  atmosphere, 
which,  bv  imprcgnatuig  the  soil  with  salt,  renders  it  pecu- 
liarly Tavourable  to  the  growth  of  such  plants  as  fiimiih 
soda. 

la  the  coast  lined  with  mangroves  in  au;  part  ;  if  so, 
where,  and  to  what  extent  f  Does  the  coast  tiimiah  anj 
Jitei  or  other  plants  that  are  or  may  beapphed  to  usetiil  pur- 
poses ?  ifso,  give  an  account  of  thcui,  and  of  the  uses  to 
which  they  may  be  put.  Is  amber  or  ambergris  found  Upon 
the  shore  ?  For  the  details  of  the  hsherlea,  pearls,  coral, 
sponge,  £cc.  see  Fitherie».  Are  there  any  spriugs  of  fresh 
water  issuing  up  through  the  sea  along  the  coast  ^  if  bo,  de- 
scribe the  place' and  accompanying  phenomena. 

In  speaking  of  the  coast  of  a  country,  we  include  the  ac- 
cidents which  e.vist  in  the  bed  of  the  sea  to  a  certain  dis- 
tance, such  as  shoals,  rocks,  coral  reefs,  &c.  which,  accord- 
ing to  circumstances,  may  be  deemed  a  defence  to  the  cotm- 
try,  or  an  impediment  to  navigation  ;  they  should  thereibre 
be  noticed  aa  to  their  nature,  situation,  and  extent.  Are 
they  always  uncovered  or  covered  with  water,  and  to  what 
depth  at  ebb  and  flood,  or  are  they  alternately  covered  and 
uncovered  by  the  tide,  or  durbg  the  prevalence  of  certain 
winds?  Generally  speaking,  is  the  coast  of  easy  or  difficult 
access?  Is  it  subject  to  violent  storms,  or  to  dense  fogt, 
and  if  so,  Irom  what  direction  do  the  storms  or  the  fwi 
come,  and  at  what  time  of  the  year?  Is  tlieir  constanuy 
a  violent  surf,  or  only  at  certain  seasons,  and  with  certun 
winds?  What  are  the  prevailing  winds  ?  What  ere  the 
hours  at  which  the  sea  and  laud  breezes  blow,  and  to  what 
distance  inland  and  off  shore  are  they  felt?  To  what  height 
do  the  ordinary,  the  spring,  and  neap  tides  rise,  in  different 
parts  of  the  coast?  What  is  the  direction  and  strength  of 
the  currents*  observed,  what  is  their  effect  in  eroding  tlw 
coast,  in  clearing  away,  or  in  forming  shoals  ?  Is  the  sea  in 
general  observed  to  gain  upon  the  land,  or  to  recede  from 
it,  and,  in  either  case,  to  what  extent  within  a  given  time? 
If  the  sea  along  the  coast  freezes  in  winter,  when  does  it 

•  Bo  il  parlieulnrly  obBcrreii  Ihat  «hen  speaking  of  Ihe  directiûiiof 
the  currcii)t>  vi  llie  sea,  we  refer  alwajs  to  tliu  poinl  to  which  ihny  (and, 
col  llie  poim  from  whence  Ihey  come.  Thus,  a  N.E.  current,  is  ono, 
thst  fli.wi  ftoin  iJie  S.W.  Id  Ihe  N.K.  In  the  cnae  of  wind,  itis  jost 
tbH  c:uuliuy.  A  N.E,  wiud  is  ooo  which  blows  fium  the  K.Ë.  la  ihe 
S.W. 
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begin  to  freeze,  how  long  does  it  remain  fiozen,  to  what 
distance  from  the  land  does  the  ice  extend,  and  what  thick- 
ness does  it  attain. 

What  are  the  gulft,  bays,  roadsteads,  havens,  harbours, 
and  ports  along  the  coast  ?  specifying  their  particular  situa- 
tion, extent,  depth,  nature  of  the  bottom,  and  whether  the 
anchorage  be  good  or  otherwise,  with  the  number  and  kind 
(^▼essels  they  can  respectively  contain.  In  which  of  the 
ports  are  vessels'  completely  sheltered  ;  in  which  are  thev 
enosed,  and  to  what  winds?  What,  is  the  hour  of  high 
^M  at  the  full  in  the  different  ports,  and  what  is  the  depth 
of  water  in  the  port  itself  at  ordinary,  spring  and  neap  tides  ? 
Are  the  ports  and  harbours  easily  made,  or,  if  not,  what  are 
the  obstacles  ?  Can  ships  enter  when  the  tide  is  out  ?  In  a 
voyage  of  discovery»  or  in  the  case  of  a  good  harbour  but 
iitUe  known,  it  will  be  necessary  to  give  a  chart,  with  sound- 
ings, and  sailing  directions  ;  but  this  forms  a  part  of  the 
mariner's  particular  science,  into  the  details  of  which  we 
cannot  enter. 

All  kinds  of  piers,  breakwaters,  embankments,  batteries, 
lights,  signal  stations,  land  marks,  buoys,  kc.  kc.  along  the 
coast  generally,  or  at  the  ports  and  harbours  in  particular, 
must  be  noticed,  and  every  thing  regarding  them  carehilly 
observed  and  described  in  detail,  particularly  if  they  have  any 
thing  remarkable.  Are  these  objects  maintained  at  the  ex- 
pense of  the  government,  or  of  the  shipping  interest,  native 
and  foreign  ?  Are  the  artificial  defences  of  the  coast  well 
planned  and  organized  ?  What  are  the  facilities  or  difficul- 
ties of  forcing  a  passage,  or  of  attacking  and  demolishing  the 
forts  and  batteries?  For  the  details  regarding  the  com- 
merce carried  on  in  any  of  the  ports,  the  shipping,  &c.,  see 

COMMXRCE. 

The  observations  hitherto  pointed  out  refer  particularly  to 
the  sea  as  connected  with  the  country  whose  shores  it  bathes, 
but  there  are  a  number  of  observations  to  be  made  on  the 
sea  itself  which  are  of  great  interest  to  general  physics. 

An  object  which  should  never  be  neglected  in  making  the 
observations  we  are  about  to  mention  is,  to  note  down  with 
precision  the  longitude  and  latitude  of  the  spot  where  they 
are  made,  together  with  the  precise  date  and  hour  of  the  day 
or  night,  as  also  the  position  of  the  sun  and  moon.  The 
principal  observations  are  the  following: — the  direction  and 
strength  of  the  currents  ;  (their  regularity  or  irregularity  can 
only  be  ascertained  by  the  repeated  observations  of  succès- 


sive  travellpre).  Endeavour  to  pstimate  the  nature  and  the 
amount  of  tiif  influence  of  the  tides  and  winds  in  modifying 
the  currents.  The  distance  and  places  whence  the^  come^ 
or  the  currents  which  join  them,  may  be  sometimes  infeired 
by  the  nature  of  the  substaucea  which  are  occasionally  found 
floating  in  them.  Are  there  any  under- currents,  and  at  what 
depth  are  they  perceptible  ?  In  what  direction,  and  at  what 
rate  do  they  run  ?  Is  the  water  still  where  a  current  is  gene- 
rally supposed  to  be  always  running,  and  if  so,  is  there  any 
reason  lor  helieving  the  current  to  bo  periodical,  yr  merely 
occasional  ?  Are  there  different,  or  contending  curmitt 
in  a  limited  space,  if  so,  observe  the  direction  of  eai^  wd 
ita  strength;  does  their  meeting  produce  much  ripple,  or  ainr 
whirlpools,  and  are  these  of  a  dangerous  nature  ?  What  it 
tlie  depth  and  nature  of  the  bottom  ;  the  colour  and  trans' 
parency  of  the  water;  its  temperature,  saltncss,  and  spe- 
citic  gravity  at  different  depths  ¥  '^^'  ith  regard  to  the  colour 
of  sea  water,  we  are  not  aware  as  yet  of  anygreat  practical 
utility  to  which  observations  on  this  subject  may  leMJ, 
though  they  may  eventually  be  found  important.  A  changt 
of  colour,  however,  from  dark  blue  to  green  is  a  gênerai  in- 
dication of  diminished  depth  or  proximity  to  land.  Frtim 
the  term  Sea-areen  it  may  be  supposed  by  many  that  ihû 
colour  is  peculiar  to  the  waters  of  the  ocean;  and  to  thow 
who  have  not  quitted  the  shore,  it  may  seem  to  be  so  ;  for, 
as  we  have  just  observed,  the  sea-green  or  aqua-marine  co- 
lour prédominâtes  near  the  land  ;  but  out  at  sea,  the  water 
is  found  to  assume  a  variety  of  tints  and  colours,  as  varloui 
abades  of  blue  from  tlie  deepest  indigo  to  the  lightest  berlin 
orflax-âoWer  bhu-, greens,  purples,  and  browns  of  differeitt 
shades  and  intensity,  and  also  whitish,  or  of  a  milky  tint. 
To  account  for  these  varieties,  and  the  tints  assumed  by  lotga 
masses  of  water  generally,  whether  fresh  or  salt,  is  not  e«ay; 
it  is  a  subject  which  has  exercised  the  sagacity  of  philoso< 
pliers,  but  no  theory  yet  broached  sat  is  facto  rily  accotmts  tbi 
all  the  phenomena.  The  tbllowing  is  our  own  opinion  whicb 
we  offer  with  deference. 

Water  is  of  itself  without  colour,  and  in  those  places  where 
it  is  sufficiently  shallow  to  admit  of  light  being  reBected 
from  the  bottom,  shows  only  the  colour  of  that  bottom.  At 
great  depths,  or  where  the  bottom  is  black,  no  light  can  he 
reflected  from  it  ;  the  water  therefore  becomes  itself  a  per- 
fect reflector  of  the  colour  of  the  sky,  to  which  it  gives  in- 
tensity upon  the  same  principle  as  a  blackened  mirror.     " 


iweea  these  two  extremes  there  U  a  mean  at  which  the  colotir 

leflected  from  the  bottom  blends  with  that  reflected  from 

_  4»  surface  ;  in  which  case,  if  the  bottom  be  a  yellow  sanii 

|<|pd  the  sky  clear  of  clouds,  the  colour  will  be  1  hat  known 

lutea-green,  more  inclining  to  yellowish  or  bluish  green  as 

\b  depth  is  less  or  greater.     Thus  blue  and  green  I  cca- 

inve  to  be  the  two  colours  natural  to  the  sea:  other  tints 

t  be  accidental  ;  but  to  what  they  are  owing  is  not  easily 

tenoined.     The  particular  colour  of  the  bottom,  when 

e  water  is  shallow,  must  produce  a  modiflcation  of  the 

:  but  where  the  water  is  deep,  m»y  not  the  tint  depend 

n  microscopical  particles  held  in  suspension?  such  as  the 

tritua  of  moluscous  animals,  broken  by  the  shock  of  the 

slorm,  or  of  marine  plants  pulverised  by  the 

;  means,  or  some  powder,  of  the  nature  of  a  pollen, 

n  out  in  certain  places,  and  at  certain  times  by  a  suba- 

x>UB  vegetation?     Such  substances,  invisible  in  a  small 

mtity  of  water,  may  nevertheless  communicate  a  sensible 

'  to  a  large  mass.     May  not  a  large  shoal  of  herrings,  or 

r  fish,  sojourning  for  a.  while  in  certain  parts  of  the  sea, 

an  emission  of  air  or  gas,  and  may  not  this  gas,  by 

!  water  over  it  with  innumerable  minute  bubbles, 

lange  the  density  and  homogenity  of  the  mass,  and  thus 

idify  its  refracting  and  reflecting  properties,  so  as  to  com- 

— „jDicate  an  micommon  tint  to  the  water?     Or  may  not  the 

pwh  be  at  such  a  depth  as  though  not  to  be  themselves  visi- 

I  We,  they  may  yet  blend  their  reflected  colours  with  the  sky- 

L  tet  at  the  surface.  May  not  the  slow  action  of  subterraneous 

[  '$n,  by  the  emission  of  certain  gases,  produce  some  modi- 

""  atioD  in  the  reiractiiiK  power  of  the  water?     In  a  word, 

■ny  eoiyectures  may  be  formed  on  this  curious  problem, 

_  d  these  and  other  hypothesis  only  reijuire  attention  and 

F'wbII  directed  observation  in  order  to  be  finally  admitted  or 

f  Vqected  ;  and  whenever  a  perfectly  satisfactory  theory  on 

~*  e  subject  shall  be  established  and  con6nned,  and  the  coii- 

mcy  ol'  the  phenomenon  ascertained,  then  the  colour  of 

jc  water,  in  combination  with  other  circumstances,  such  as 

t  tetnperature,  the  season,  &c.  may  become  a  useful  indi- 

a.*     As  to  the  method  of  determining  the  colour  of 

ttXet,  see  Opbk&tions. 

"  Il  must  be  remembered  tlisl  there  are  not  «snliDg  philosophcrB 
wlMfansidor  water  a»  in  itself  colmired.  But  if  we  admit  tbia,  it  still 
ndiiJDi  lo  be  eiplaineil  wby  Ibe  water  ia  diflorenlly  coloured  in  dif- 
(eitnl  places,  and  why  in  coloui  is  not  constant  in  Uie  same  place. 


72  BEAS. 

In  treating  of  rivers,  we  remarked  that  the  tratuparenc; 
of  large  bodiPB  of  water  is  very  different,  ihougli  the  vulet 
be  to  all  appearances  equally  pure  in  the  different  cases. 
For  the  method  of  determiamg  the  transparency,  sec  Ope- 
rations. 

With  regard  to  the  temperature  of  the  sea,  it  has  become 
an  object  of  very  considérable  importance  since  the  disco- 
very that,  in  the  vicinity  of,  and  immediately  over  sbosli, 
the  temperature  is  much  lower  than  in  the  deep  places;  it 
is  therelbre  extremely  interesting  to  verier  this  fact  by  taking 
the  temperature  of  the  water  wherever  there  is  an  oppor- 
tunity of  doing  so.  What  \a  the  effect  of  the  waves  in 
changing  the  temperature  of  the  aurlàce.  The  temperature 
must,  if  possible,  be  taken  at  various  depths,  aud  in  nil  cases 
compared  with  that  of  the  atmosphere.    Sec  Oi'BnATiozig. 

It  has  also  been  observed  that  the  ealtness  of  the  sea  ii 
not  exactly  alike  in  different  places,  and  that  in  some  cases 
it  is  more  bitter  at  the  surlace  thau  lower  down  ;  precise 
observations  on  this  subject  are,  therefore,  very  deairable, 
For  the  method  of  obtaining  the  degree  of  saltness,  and  also 
for  bringing  up  water  from  any  depth  in  order  to  examine 
it,  see  Opbhationb. 

The  speci6c  gravity  of  sea  water,  depending  upon  the 
quantity  of  saline  ingredients,  will  also  be  different  in  dif- 
ierent  parts,  besides  which  it  ismodiSed  by  the  temperatUR. 
See  Opkbations. 

Observe  the  hygrométrie  state  of  the  air  over  the  «es,  the 
indications  of  the  thermometer  and  barometer,  the  magnette 
variations.  &c.     See  Meteorology. 

The  luminous  appearance,  or  phosphorescence  of  (he  sea, 
is  a  striking  phenomenon  and  well  worthy  the  attention  of 
the  phiiosephic  traveller.  It  is  generally  attributed  to 
molluscous  animals  and  zoophytes,  tlie  spawn  of  fish,  aufl 
decaying  animal  and  vegetable  substances  ;  moat  probably 
all  these  causes  conspire  to  produce  the  effect,  sometiraea 
together  and  sometimes  separately  ;  it  is,  therefore,  recom- 
mended to  examine  the  phenomenon  closely,  both  in  itself 
and  with  reference  to  place,  temperature  of  the  water,  «od 
atmospheric  temperature  and  pressure.  Does  the  appear- 
ance precede  or  follow  a  storm;  is  it  observed  to  have  any 
reference  to  the  electrical  state  of  the  atmosphere  at  the  time 
or  immediately  before  or  alter;  what  is  the  precise  appear- 
ance, for  this  is  often  very  different? 

Besides  the  circumstsuces  we  have  mentioned,  there  ara 
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oaa  other»  which  he  who  isbome  along  upon  Ihe  traL-k. 

deep  will  (jo  well  to  notice  ;  such  as  stornis,  calms,  wn- 

Itr-spouts,    &c.  ;  as  also  the  molluacse,  the  fish,  and    thi- 

iinJg  that  are  met  with  in  different   parts.      In   a  word. 

fte  traveller  ciinnot  be  too  often  reminded,  that  the  know. 

iF  a  single  well-all ihenticated  fact,  however  insignili- 

mt  in  appearance,  may  serve  to  clear  up  some  doubt,  and, 

ke  the  key-stone  of  an  arch,  consolidate  reasonings  other- 

ue  well  founded,   but  which,  without  this,   would  fall  ttj 

K  ground. 

CONCLUSION. 

When  the  traveller  shall  have  obtained  all  possible  infor- 
Mion  ou  the  several  subjects  connected  with  the  waters  of 
ODimtrr,  aJid  shall  have  entered  them  neatly  and  Hiirtinctly 
Ithe  way  most  convenient  to  himself  in  his  note  book,  he 
ill  do  well  to  put  some  of  the  prmcipal  data  into  n  tabular 
■m  in  a  manner  similar  to  No.  I,  See  the  Tables  sni) 
eir  description. 

:Such  a  table  has  the  advantage  of  showing  the  extent  of 
land  navigation,  and  the  water- s uriace  generally,  both  run- 
llg  and  stagnant  ;  an  object  of  great  interest  when  cora- 
■cd  with  the  other  grand  divisions  of  the  country  intu 
Rsta,  cultivated  lands,  Ecc.  Moreover,  the  water-surface 
eing  known,  this  datum,  combined  with  other  circum- 
■nccB,  will  serve  to  explain  those  meteorological  phenu- 
■Da  of  the  country  which  depend  upon  evaporation,  and  to 
etetmine,  in  a  great  degree,  the  nature  of  iù  climate. 
'Few  travellers,  it  IB  tnie,  remain  long  enough  in  a  conn- 
7  to  be  able  to  fill  up  such  a  table  in  all  its  details  from 
leir  own  observation,  but  the  deficiencies  may,  in  many 
Mes,  be  filled  up  from  authentic  documenta,  and  these 
llculd  always  be  had  recourse  In  if  possible. 
The  other  objects  which  may  have  been  observed  in  exa. 
ining  tlie  waters  of  a  country,  such  as  the  commerce  car- 
tà  on  by  inland  navigation,  tlie  fisheries,  &c.  must  each  be 
Muporled  to  its  particular  article  in  the  traveller's  notes  ; 
K  traffic  to  the  article  Comhbrck,  the  fisheries  to  the  Am- 
it  PEOpucTioNS,  or  to  Indlstbv,  and  so  of  the  rest. 


SECTION  III. 


Bt  the  Climate  of  a  country  is  understood  the  degree  of  heal 
and  cold,  humidity  or  dryness  which  prevails.  Climat ee are 
very  different  ;  they  are  caused  by  the  combtued  influence 
of  latitude,  relative  position  of  sea  and  land,  and  height 
above  the  level  of  the  ocean  ;  and  are  also  modified  by  the 

Erevalence  or  absence  of  mountains,  sterile  sands,  extetudve 
ikes,  marshes,  forests,  &c.  The  eflect  of  climate  on  a  coun- 
try is  to  produce  a  greater  or  less  fertilit}',  and  on  its  inha- 
bitants to  modily  their  physical  energies  and  moral  character. 
Hence  climate  is  an  object  deserving  the  attentive  conside- 
ration of  the  traveller,  and  the  conclusion  he  arrives  at  le- 
garding  it,  will  result  trom  a  combination  of  all  the  observa- 
tions lie  may  have  made  of  its  various  elements.  Of  the 
geographical  and  relative  position,  particular  aspect  and  hy- 
drography, we  have  already  treated;  we  come  now  to  spetik 
of  meteorology,  or  the  phenomena  of  the  atmosphere,  wbOM 
habitual  state  in  any  country  constitutes  the  climate  of  that 
country. 

The  various  phenomena  which  take  place  in  the  atmos- 

fihere  are  termed  meteors;  they  may  be  divided  as  {bl- 
ows : — 

Serial  Meieart  ;  or  the  winds,  the  dry  fogs,  and  the  exha- 
lations which  emanate  from  bodies  on  the  earths  sur&ce,  and 
remain  suspended  in  the  lower  strata  of  the  atmosphere. 

jigneous  Meteors  ;  as  clouds,  fogs,  rain,  dew,  hoar-&OBti 
snow,  and  hail. 

Jffneou»  Afeteors  ,-  or  the  ignesfalm,  falling  stars,  bolides 
and  aerolites,  together  with  the  Aurora  Borealis,  hghtniiig, 
Stc.  the  two  lastarc,  properly  speaking, electrical  phenomeiia. 

Luminoug  Meteors:  rainbows,  haloes,  parhelia,  paraseleaK 
and  zodiacal  light. 

But  first,  of  the  atmosphere  itself. 

Of  the  Atmospht'Te. — A  learned  French  philosopher  says, 
in  speaking  of  the  atmosphere,  "  Every  one  would  like  to 
foresee  its  vicissitudes  and  know  their  causes.  The  hut- 
bandman  owes  every  thing  to  the  atmosphere  ;  on  it  be  de- 


HXTEOROLOGT, 

failure  ;  he  expericDces  its  aaliitary 
■,  or  dteails  ils  cruel  effects  ;  his  harvcat  is  not  thp 
tole  object  which  interests  him  ;  his  health  in  most  cases 
depends  upon  the  state  of  the  atmosphere.  Prudent  from 
baoit  and  ueccuitj,  he  commits  no  escesses,  but  the  slight- 
m  alteration  in  the  aerial  fluid  deranges  the  physical  eco. 
BOmj  of  his  body.  The  air  which  he  breathes  may  become 
•  poison,  and  while  in  the  fields  he  may  be  asking  of  the 
Wrth  the  recompense  of  his  labours,  the  sustenance  of  him- 
Mlf  and  his  family,  he  may,  on  his  return  home,  bring  with 
him  the  germ  of  long  and  acute  disease.  How  important  is 
it  then  that  man  should  know  the  atmosphere." 

The  atmosphere,  besides  being  esitential  to  animal  and 
Vegetable  life,  is  the  grand  laboratory  in  which  are  pre- 
fàred  and  developed  the  various  phenomena  we  have  already 
numerated.     But  we  shall  begin  witli  speaking  of  the  air 

«Kif. 

I»  The  air  is  fluid,  elastic,  expansible  and  heavy  ;  on  this 
■kt  property  is  founded  all  the  indications  of  tlie  Barometer 
Wftd  the  various  uses  of  this  instrument.  The  expansibility 
H( the  air  is  developed  by  means  of  caloric,  whose  effect  is 
ItoeaanFed  by  the  Thermometer:  its  elasticity  and  fluidity, 
I  aet  in  motion  by  température  and  luni-solar  attraction,  are 
f  Aie  cause  of  winds  ;  for,  like  all  other  fluids,  the  air  seeks  its 
'  mjulibrium,  and.  in  flowing,  as  it  were,  from  a  part  where  it 
[  9  dense  to  one  where  it  is  rarefied,  or  whieh  is  momentarily 
I  deprived  of  it  by  some  accidental  cause,  it  produces  those 
L  nnvnts  which  we  call  wind.  The  air  is  composed  of  oxygen 
Mod  nitrogen  or  azote,  in  the  proportion  of  21  parts  of  the 
^^mer  to  79  parts  of  the  latter  in  bulk,  or  23,2j  and  7b'.75 
^b  weight  :  a  trace  of  carbonic  acid  gas,  about  0.001  accord- 
Kig  to  Oolton,  is  also  discoverable.  Its  pressure  is  about 
HtifiO  lbs.  on  every  si^uare  foot  of  the  earth's  surface.  The 
Keight  of  the  atmosphere,  deduced  from  the  duration  of  the 
BinTight,  is  estimated  at  from  45  to  âO  miles.  The  weight 
Kf  a  column  of  air  of  this  height  is  equal  to  that  of  a  column 
^■f  water  of  equal  base,  and  35  leet  high,  or  of  a  column  of 
BKrcury  30^  inches  high.  A  man's  body,  taken  at  an  aver- 
Bkt  surlkceof  la  square  feet,  sustains  a  weight  of  air  exceed- 
^Sg  32,000  lbs. 

K    Besides  the  immediate  elements  of  air,  the  atmosphere 
K^hrays  contains  a  greater  or  less  quantity  of  water  in  the 
F«t«te  of  VBpour,  and  various  gaseous  exhalations. 
■  I    The  quantity  of  oxygen  gas  contained  in  the  atmosphere 
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is  found  by  means  of  the  Eudiometer,  and  its  degree  of  bumi- 
di^  is  ascertained  by  the  Eygrometer.  The  temperature 
varies  not  only  with  the  latitudes  of  places,  but  according  as 
they  are  more  or  less  elevated  above  the  surface  of  the  sea. 
Thus  an  elevation  of  thirty  fathoms  causes  the  same  variation 
of  temperature  as  a  xemovai  of  one  degree  from  the  equator 
tonarda  the  poles.  At  tlie  height  of  15,74<t  leet  above  ihe 
level  of  the  soa,  at  the  equator,  we  attain  the  region  of  per- 
petual snow,  and  arrive,  oa  it  were,  at  the  71st  par&Uel  of 
Intitude.  In  the  ascent  from  the  plain  we  experience  ihe 
influence  of  every  variety  of  climate,  and  pass  through  every 
depree  of  vegetation. 

The  air  is  more  or  less  mixed  with  exhalations  according 
to  the  height,  a  circumstance  which  has  great  mfluence  on 
health.  According  to  the  observation  of  De  Saussure  il  would 
appear,  that  a  height  of  3,600  feet  is  not  the  most  favour- 
able situation  for  the  human  species.  D',  says  he,  the  air  of 
the  plnins  is  loaded  with  heavy  exhalations,  on  the  nther 
hand,  the  air  of  regions  elevated  to  6lJ0  toises  is  vitiated  by 
exhalations  of  another  kind,  which,  though  lighter  than  air, 
do  nevertheless  diminish  its  salubrity  ;  so  that  the  com* 
mon  air  most  favourable  to  health,  is  that  of  the  plains  and 
great  valley»  of  Switzerland  placed  at  about  1200  or  1800 
teet,  (French  measure). 

The  salubrity  of  the  air  in  different  places,  depends  in 
great  measure  upon  the  state  of  the  surface  of  the  earth  in 
these  places  ;  but,  independent  of  the  cause,  the  habitual 
stale  of  the  atmosphere  in  any  place  should  be  exactly  ob- 
served by  the  scientific  trave her,  the  more  particularly  as  its 
influence  is  paramount  on  the  animal  ana  vegetable  eco- 
nomy. 

If  I  shall  here  dwell  a  little  upon  the  effects  of  different 
stales  of  the  air,  it  is  in  order  to  guide  the  traveller  ia  his 
determinations,  whenever  his  object  is  the  choice  of  spots 
lor  new  settlements,  which,  after  they  are  established,  fre- 
quently prove  unhealthy  from  want  of  a  due  considenitioa, 
a  priori,  of  the  habitual  state  of  the  air  or  weather. 

An  old  writer,  who  has  paid  particular  attention  to  the 
effects  of  the  atmosphere  on  organized  beings  says,  "  The 
weight  and  elasticity  of  the  atmosphere  exercise  a  less  imme- 
diate influence  on  the  animal  and  vegetable  economy  than 
its  temperature,  its  humidity  or  dryness,  and  its  electricity. 
These  four  circumstances  are  the  cause  of  all  the  changes,  of 
nil  the  states  of  health  or  sickness  through  which  animated 
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Mngs  pass  in  tile  courae  of  their  lives.  *  Their  succea.iive 
~  i  too  rapid  changes,  are  almost  always  followed  by  uick- 
M  of  one  kind  or  other."  We  will  endeavour  to  trace,  in 
ifew  word»,  the  eS'ects  of  the  atmosphere  in  different  stnteH. 
If  there  he  not  a  proper  equilihrium  and  just  proportion 
B  the  weight  of  the  colunin  of  air  which  presses  upon  us, — 
Fits  degree  of  huiuidity  or  siccity  he  not  conformable  to  the 
Qstitution,  the  character  and  the  habits  of  those  who 
Mthe  it,  there  generally  results  effects  more  or  less  pre- 
lidicial,  and  these  become  still  more  so,  if  the  variations 
K  sudden  and  excessive.  Able  physicians  and  intelligent 
I,  who  keep  a  register  of  meteorological  observa- 
Ions  aa  connected  with  medicine  and  vegetable  physioloey, 
e  remarked  the  general  re-appearance  of  the  same  dis- 
■1  with  the  same  constitution  of  the  atmosphere.  Their 
peculiar  to  the  several  countries  where  tliey  have 
^Sserved,  may  he  geueraliîed  to  a  certain  extent  and  be  of 
pncticat  utility. 

An  excess  of  lightness  of  the  atmosphère,  when  long  con- 
Inued.  is  accompanied,  or  immediately  followed,  by  sudden 
'cath;  apoplexies  are  more  common,  and  those  who  are 
Aject  Ut  epilepsy  have  more  frequent  and  more  serious 
tacks.     Daring  an  excess  of  atmospheric  pressure,  malig- 
uit  and  putrid  fevers  are  very  prevalent.     These  same  ex- 
EBHrsi  have  an  equally  powerful  intluence  on  vegetation.    All 
philosophic  travellers  nave  observed  that  plants  grow  lati- 
nid,  and  that  their  vegetation  is  singularly  retarded  by  a 
iminution  of  atmospheric  pressure. 
For  a  strikhig  demonstration  of  this  truth,  let  any  one  os- 
iod  to  the  top  of  some  very  high  mountain  ;  be  will  readily 
lerccivc  that,  in  proportion  as  he  arrives  near  the  summit, 
the  atmospheric   pressure    diminishes,  vegetation  be- 
les  languid  :  at  a  certain  height  nothing  ts  to  be  seen  but 
IS  of  stunted  growth,  averted  plants,  meagre  and  creeping 
erbs  ;  and,  at  the  region  of  perpetual  snow,  all  traces  of  ve- 
ation  cease.     The  want  of  heat  and  of  atmospheric  pres- 
te, as  also  perhaps  of  the  carbonic  acid,  kc.  which  is  more 
kety  to  exist  in  the  lower  regions,  are  the  causes  of  this 
late  o(  things. 
I  On  the  other  hand  agaiu,  an  atmosphere  too  heavy,  or  ra- 

*  TliH  «Mertian  is.  perhaps,  somewiiit.  exn^cmlcd  ;  for  aUhuucb 
be  iaJubiUbiT  true,  Ibal  llie  stntn  of  tlie  âiniasphtre  exercises  n 
m  paient  InAiieiice  on  men  und  HUimiils,  yet  we  caiiiiol,  wilb  truth, 
ijllui  it  is  tlie  sole  cause  of  diokncss. 
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ther,  too  great  an  atmo»j)herit  pressure,  and  too  long  con- 
tinued, retards  vegetation.  Tliis  might  be  in  pEul  attributed 
to  the  dryness  which  usually  accompanies  a  dense  atmo- 
sphere, if  Mr.  Duhamel  had  not  observed  the  same  languid 
state  of  vegetation  in  aquatic  plants,  which  have  always 
abundance  of  moisture.  Great  heat  produces  increased 
motion  and  effervescence  in  the  animal  humours,  and  dilate* 
thom  to  such  a  degree  that  they  can  no  longer  be  contained 
in  their  respective  vessels,  which  they  consequently  distend, 
and  thus  occasion  inflammatory  disorders,  often  terminated 
by  copious  perspiration  or  hiemorage.  It  often  happens 
that  the  evil  fixes  itself  in  some  one  of  the  intestines  wiiere 
it  causes  a  dangerous  obstruction.  If  the  heat  continues,  thew 
accidents  become  more  numerous  and  more  fatal  :  head- 
aches, weakneHB  of  the  extremities,  a  general  langour,  loss  of 
appetite,  attacks  offever,and  slight  inflammation  of  the  lungs, 
are  the  usual  efiects  of  such  a  température.  Baths,  cooling 
drinks,  and  a  change  in  the  state  of  the  air  cause  them  to 
disappear. 

Heat  appears,  at  first  sight,  favourable  to  vegetation.  The 
greater  the  heat  of  summer,  with  a  corresponding  moisture, 
so  much  the  sooner  will  be  the  harvest.  A  gejatle  heat  ra- 
refies the  vegetable  juices  and  increases  their  fluidity:  it 
maintains  in  an  equable  slate  that  internal  heat  of  the  plants 
which,  when  moderatr?,  is  one  of  tile  principles  of  vegetable 
life.  But  whenever  the  heat  of  the  atmosphere  ia  unacoxa- 
panied  by  moisture;  whenever  it  has  dried  up  the  surface  of 
the  soil,  so  that  it  no  longer  emits  a  sufficient  quantity  of 
aqueous  vapour;  that  is  to  say,  whenever  a  burning  heat  anc- 
cecds  to  a  gentle  warmth,  every  thing  perishes  ;  more  is  ItMt 
bv  perspiration  than  is  supplied,  and  reproductive  juices  no 
longer  circulate  through  the  ducts  of  the  exhausted  plant, 
Tlie  sap  and  the  juices  dry  up  altogether,  or,  reduced  to 
the  smallest  volume,  ferment  and  become  sour  ;  the  plant 
withers  and  dies. 

£very  extreme  is  hurtful  ;  as  much  as  cold  in  a  alight 
degree  and  in  the  proper  seaaou  is  favourable  to  the  heidtfa 
of  animals  and  plants,  so  much  is  it  dangerous  when  it  ta 
excessive,  of  long  duration,  or  if  it  happens  at  a  time  when 
a  gentle  heal  should  reiga  in  the  atmosphere. 

The  coagulation  of  ihe  lymph,  inflammation  of  the  limes, 
catarrhs,  long  and  fatiguing  coughs,  gripes,  pains  in  llie 
bowels,  be.  afflict  those  who  are  exposed  to  such  colds,  or 
who  arc  suddenly  seized  by  them. 


H'  CLIKATB  OF  i.   COUNTRY.  7i> 

the  depth  of  winter,  the  cold  of  the  atnio«phere  is  not 
dangerous  to  vceetation,  but  nothijig  is  so  hurtlul  oh  the 
partial  thaws  ana  moruÎDg  frosts  of  spring,  when  the  buds 
■re  beginiiig  to  shoot  or  ore  already  developed.  At  a  more 
advanced  period  of  the  aeason,  when  the  grain  is  in  flower 
or  the  ears  beginning  to  form,  a  frost  destroys  the  hopes  of 
die  husbandman  and  kills  his  crop.  Autumn  frosts  arc  also 
burtful,  but  the  mischief  the;  do  is  generally  repairt'd  by 
the  inSuence  of  spring. 

The  air,  as  we  have  already  observed,  bas  the  property 
of  holding  aqueous  vapour  in  suspension.  When  there  is 
too  great  a  quantity  of  this,  and  it  is  not  dissipated  by  heat 
or  wind,  then  the  constitution  of  the  atmosplicre  becomes 
Istal.  There  are  very  few  chronic  dJHeaaes  which  are  not 
tb^a  increased.  Acute  and  long  continued  rheumatic  pnius 
paralize  the  limbs,  catarrhal  fevers  prevail,  and  the  scurvy, 
particularly  in  places  bordering  on  the  sea,  commits  great 
(Kvages  whenever  cold  and  moisture  exist  together. 

Of  all  stales  of  the  atmosphere  its  moisture  is  unques- 
^nably  that  which  is  most  beneScial  to  vegetation,  but 
■gain,  nothing  can  be  more  prejudicial  under  certain  cir- 
funutances.  For  instance,  when  a  burning  sun  shines  upon 
^anta  covered  with  moisture,  every  drop  of  water  becomes 
•  lens  which,  concentrating  the  rays  into  a  focus,  augments 
Aeir  intensif  and  bums  the  plant.  Should  frost  surprise 
tile  plants,  still  wet  with  the  moisture  deposed  by  dew,  fogs, 
tr  rain,  other  effects,  but  equally  pernicious,  are  the  result. 
7  neither  sun  nor  wind  dissipate  the  too  abundant  moisture 
turn  the  plant,  it  is  exposed  to  the  danger  of  becoming 
mouldy  and  rotten. 

We  have  yet  to  speak  of  a  particular  agent  which  per- 
vades the  air  as  well  as  the  earth,  and  which,  though  appa- 
lently  in  a  quiescent  state,  is  ever  active,  and  sometimes  pro. 
duces  the  most  tremendous  effects  ;  we  allude  to  electricity. 
The  experiments  of  philosophers  abundantly  prove  the 
almost  constant  existence  of  electricity  in  the  atmosphere  ; 
Htd  M.  Bequerel  and  others  have  shown  how  the  evapo- 
KBtion  from  the  ocean,  and  the  perpetual  mutations  going  on 
pt  the  surikce  of  the  earth,  continually  supply  the  atmos- 
phere with  electricity. 

Storms  and  tempests,  if  not  immediately  produced  by 
electricity,  are  ever  accompanied  by  electrical  cbangcs 
vhich,  in  the  case  of  thunder  and  lightning,  are  audible 
end  visible,  and  too  frequently  disastrous.     The  formation 


i 


80     HBTKORDLOOT,   AKD  THE   CLIMITS   OP  A  COVSTBT. 

of  clouds,  and  their  precipitation  in  ritin.  may  be  aceounrnJ 
lor  by  I'lectneal  ncti»n  ;  nqiieotu  vapour,  in  whatever  stale, 
being  the  grand  vehicle  of  the  electric  fluid  which  it  trans- 
ports and  extends  over  the  regions  of  the  atmosphère.  The 
preaenci^  of  this  fluid,  when  abundant  in  the  air,  is  reudi^red 
sensihle  by  electrometers  and  conductv>ra  :  and  many  indi- 
viduals are  so  organized  as  to  be  very  sensible  to  the  elec- 
trical changes  of  thp  atmosphere. 

The  electrical  fluid  being  continually  present  in  the 
atmosphere,  cannot  exist  there  without  exercising  a  direct 
influence  on  all  organized  betng*  who  inhale  the  air;  and  it 
ia  probably  the  great  agent  which  induces  or  modifles  those 
chenucal  changps  that  are  ever  going  on  in  organic  matter. 

Thus  we  have  endeavonrcd  to  show  the  important  ptul 
which  the  atmosi»hcre  performs,  and  the  necessity  of  ob- 
serving its  modifications,  so  as  to  be  able  to  understand  mhI 
descnbe  the  climate  of  a  coimtiy,  and  to  explain,  in  a  m- 
tisliiclory  manner,  many  phenomena  highly  interesting  K» 
animal  and  vegetable  physiology. 

WisDs. — The  winds,  as  we  have  already  obserrrd,  OK 
nothing  more  than  the  air  in  motion  ;  they  ptiriiy  the  atmo*- 
phcre,  distribute  rain  over  the  face  of  the  earth,  propel  fflBT 
vessels,  and  turn  our  mills;  such  arc  a  few  of  their  adnn» 
tsges;  but  when  they  are  urged  forward  with  too  nvdi 
violence,  they  become  a  destructive  meteor,  a»  is  too  vdl 
knun-u  to  the  inhabitants  of  the  Chinese  coast,  of  Japan,  ot 
the  islnnd  of  Bourbon,  the  Antilles,  and  other  places  subj«Ot 
to  hurricanes;  sometimes  they  bring  us  the  pestil«ntfail 
miasmata  of  distant  countries,  or  parching  drought.  There 
are  lour  kinds  of  winds:  let.  Those  that  blow  regularly 
and  constantly  in  certain  places,  and  which  are  denominated 
Trude-winds.  înd.  Regular  periodical  winds,  such  na  the 
Monsoons.  3rd.  The  Sea  and  Land-breezes,  which  are  also 
periodical;  and,  4th,  Variable  winds. 

It  would  be  fbreign  to  our  object  to  enter  into  minute 
details  regarding  (he  cause  of  winds  in  general,  or  of  tiw 
several  kmds  in  particular  ;  nevertheless,  the  traveller  xtuy 
he.  r>>minded  thnt  a  change  of  temperature  in  any  part  of  dK 
atmosphere,  or  n  diminution,  or  increase,  of  ^e  quantity  of 
aqueous  vapour  it  contains,  or  any  other  cimimatiiiioe 
which  destroys  its  equilibrium,  by  occasioning  a  more  or  less 
rapid  flow  of  nir  lo  re-est.^blish  Uiat  eijuilibrim,  causes 
wmd.  ilimce,  it  is  evident,  th.it  any  cause  continually 
opcrniing  to  change  the  density  of  any  patticolar  poiUmi 


4(  the  atmotphere,  must  produce  a  constant  wini),  and  this 
je  ^cûely  the  caae  wilh  ttie 

TraJe-mituis. — ^The   heat  of  the  torrid  zone,  by  rarcfy- 

t  the  air  of  that  region,  causea  it  to  rise,  when  the  colder  uir 
th«  temperate  zones  rushes  towards  the  ci|iiati>r  to  Buppiv 

I  place;  but  sh  the  colder  currents  of  air  come  from 
t^ons  where  the  rotatory  motion  of  the  earth's  surface  is 
Buch  slower  than  it  is  at  the  eqnator,  and  as  they  cannut 
M  once  acquire  the  greater  velocity  pecidiar  to  the  cqua' 
torial  region,  their  direction  ia  relatively  modified,  and  tLey 
kcome  North  East  and  South  Eaat  winds.  If  the  norUiL-rn 
lod  Buuthem  hemisphereg  were  equally  heated,  the  equntor 
ibelf  would  he  thi;  common  limit  of  the  two  trade-winds  ; 
Wl|  owing  to  the  greater  quantity  of  land  in  the  northern 
Iwiniaphere,  it  is  warmer  than  the  southern  ;  and  hence  the 
Vmit  D«twceu  the  two  winds  is  about  three  or  four  di;grees 
fn  the  north  of  the  equator.  It  must  not,  however,  be 
nna^aed  that  the  two  winds  actually  meet  ;  for,  on  ap- 
proaching the  equator,  they  become  gradually  heated,  and 
Acquire  an  ascending  directiou,  so  that  their  horizontal 
UDtion  is  no  luiq^er  felt  ;  and  there  exists  a  band  or  bell, 
4Êt  H  few  degrees  in  breadth,  where  the  air  is  usually  calm, 
taless  occasionally  agitated  by  violent  storms.  The  trade- 
Winda  extend  generally  about  30  or  40  degrees  each  way, 
iMt  th«  limita  vary  m  each  hemisphere,  as  the  sim's  decli- 
Mtioii  ia  north  or  south.  It  may  be  tiirther  remarked,  that 
it  is  only  uver  tlie  wide  ocean  that  the  trade-winds  can  blow 
nninterruptedly  ;  they  are  hardly  perceived  on  land  where 
tlieir  coutiiti  la  diverted  by  mountains,  and  their  effects 
neutnlised  by  a  great  variety  of  local  influences.  Indeed 
the  v«ry  vicinity  of  large  continents,  as  Africa  and  America, 
where  toe  air  i»  rarefled  by  reverberated  heat,  changes  the 
caurae  of  the  trade-winds  along  the  coasts. 

TAg  iloitgootis  arc  regular  perioilical  winds,  almost  pe- 
coliar  to  the  Indian  Ocean,  where,  from  April  to  October, 
■  South  West  wind  prevaJIs  north  of  the  equator,  while  a 
South  Ei>st  wind  blows  during  the  same  motittis  from  about 
the  third  f)  tlie  tenth  degree  southward  of  the  line.  From 
October  to  April,  a  North  East  wmd  blows  north  of  the 
equator,  and  a  North  West  from  the  equator  to  the  10th 
degree  south.  These  winds  extend  to  tne  China  Sen,  and 
unung  the  islands  to  the  North  West  of  Australia.  They  are 
very  regular  and  strong  m  the  Java  Sea,  and  thence  eaiit- 

wwd  towards  New  Guinea.     In  the  China  Sea  their  di- 
B  3 
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rection  is  more  North  and  South.  In  the  R«d  Sea  and  Mo- 
tanibitjiie  Channel  they  follow  the  direction  of  the  coast. 
There  is  also  a  kind  of  monaoon  which  is  felt  along  part 
of  the  coast  of  Brazil  and  in  the  Bay  of  Panama. 

The  Monaoons,  it  appears,  are  a  modification  of  the  trade- 
wind,  occasioned  by  the  interposition  of  the  Asiatic  conti- 
uetit  to  the  north,  the  rarefied  atmosphere  of  Africa  on  the 
west,  the  partial  openings  among  the  islands  which  separate 
the  Indian  Ocean  from  the  Pacific,  and  the  position  of  the 
eun  in  the  different  seasons.  The  South  West  monsoon  ii 
violent  and  accompanied  by  rain  ;  the  North  East  is  gentle 
and  dry.  The  breaking  up  of  the  monsoons,  as  their  change 
is  called,  is  accompanied  by  a  drcadtiil  commotion  of  Uie 
elements,  and  the  storms  and  hurricanes  which  then  prevail 
are  sometimes  most  disaatrous  in  their  consequences. 

Sea  and  Land  Srcexe». — We  have  said  that  whenever 
any  cause  ia  continual  or  periodical,  its  elFect  will  be  to 
likewise.  Thus  the  periodical  difference  in  the  density  of 
the  air  over  the  land,  ny  the  alternate  presence  aud  absence 
of  the  rarefying  influence  of  the  aun,  causes  those  periodical 
winds,  known  liy  the  name  of  Sea  and  Land  Breezes  ;  the 
hours  at  which  they  ore  felt  diifer  somewhat  in  difiereni 
coimtriei  and  at  different  Bcosons  ;  generally,  the  bree2e 
from  the  sea  begins  to  be  felt  a  few  houra  alter  the  sun  has 
risen;  and,  aller  sun-set,  the  air  of  the  land,  condensed  E>v 
the  dhninution  of  temperature,  rushes  towards  the  sea.  It 
i«  on  the  coast  of  Malabar  tliat  these  breezes  are  particularly 
developed  ;  tbeir  influence  ia  said  to  extend  to  a  distance 
of  twenty  leagues  from  the  land.  In  the  Mediterranean 
they  arc  also  very  perceptible.  The  same  cause,  viz.,  a 
local  and  periodical  change  in  the  density  of  the  atmosphere, 
produces  those  regular  bland  breezes  which  are  expe- 
rienced, in  some  situations,  in  the  morning  and  evening. 
They  are  due  to  the  proximi^  and  relative  position  of  snow- 
covered  mountains,  extensive  forests,  marshes  or  sandy 
deserts,  the  air  over  which  is  differently  affected  by  their 
several  reverberating  and  radiating  properties. 

l'arrable  If'inda  are  those  which,  as  their  name  indicates, 
are  altogether  irregular  as  to  time,  direction,  and  force, 
and  for  which,  it  is  difficult  to  account  precisely,  from  out 
not  being  sufficiently  acquainted  with  the  position  and  re- 
lative influence  of  the  various  circumstances  which,  acting 
together  or  in  opposition  to  each  other,  produce  these  par- 
tial and  ever- fluctuating  aerial  currents  ;  nevertlieless,  were 
it  not  for  the  continual  mutation  which  takes  place  on  the 


«urface  of  the  earth,  from  naturnl  causes,  and  from  the 
Jftbour  of  man,  the  winds  might  perhaps,  lo  n  certain  degive, 
be  explained  and  predicted;  but  this,  probably,  will  never 
be  Hatisfactorily  accomplished  :  to  know  the  wmdg,  would 
'»  to  pri-'dict  the  weather. 

From  what  haa  been  said,  it  ii  eaaj  lo  deduce  the  nature 
if  the  observations  to  be  made  by  the  traveller  on  the 
''«inda.  The  two  first  kinds,  it  may  be  remarked,  and  the 
•«xtent  sea-ward  of  the  land-hreezes,  can  be  observed  only 
(J^  the  traveller  on  the  high  seas,  while  the  land  and  sea 
fcreeies  may  be  observed,  aa  to  time  and  extent  of  influence 
(inland,  by  those  who  remain  on  shore.  The  periodical 
doland  breezes  sud  variable  winds  may  be  observed  by  all 
I  travellers. 

With  regard  to  the  trade -winds  and  monsoons,  they  are 
«o  well  known  as  perhaps  to  require  but  little  notice  ;  nover- 
tfieless,  those  in  a  situation  to  observe  them,  will  do  well 
lo  note  the  longitude  and  latitude  of  their  position  at  the 
time  of  making  their  several  observations  ;  the  date  and 
liine  of  day  ;  the  positions  of  the  sun  and  moon  ;  the  exact 
Itrection  and  force  of  the  wind  aa  nearly  as  possible,  with 
flie  indications  of  the  thermometer,  barometer,  and  hygro- 
iBeter;  the  temperature  of  the  sea,  and  all  the  meteorological 
^ihenomena  by  which  the  winds  are  accompanied.  For 
although  these  winds,  generally  speaking,  blow  with  much 
'Ipegulanty,  many  changes  going  on  at  the  earth's  surface, 
iBBay  induce  modifications  that  remain  unnoticed,  till  exact 
Eebser\-ation  proves  their  existence;  and  any  new  fact  re- 
1  gnrding  them  wiU  be  highly  interesting. 

Of  other  winds,  in  general,  the  traveller  should  note  the 

absolute  position  of  the  place,  and  its  relative  position  as  re- 

garda  large  audaces  of  land  or  the  sea,  lara;c  lakes  or  extensive 

marshes,  Ibrests,  motmtain  ranges,  sandy  deserts,  and  other 

circumstances  likely  to   induce  local  derangement  in  the 

equihbrium  of  the  air.     The  date  of  the  observation  must  be 

noted,  and  the  position  of  the  sun  and  moon;  the  tempera- 

e,  pressure,  and  hygrométrie  state  of  the  air;  the  direction 

1  rapidity  of  the  aerial  currents,  and  any  particular  me- 

tliearological  phenomena  by  which  the  wind  may  be  pre- 

ft  ceded,  accompanied,  or  followed  ;  to  which,  if  the  wind  be 

■*«  sea  and  land  breeze,  may  be  added,  observations  on  the 

Tt modifications  induced  by  the  tides  on  these  winds,  or  by 

\  Aese  winds  on  the  tides  and  currents  of  the  coasts. 

The  gn^d  object  of  all  such  observations  being  to  arrive 
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m  nearly  as  possible  at  a  knowledge  of  the  law»  of  nature; 
l\\e  traveller  must  not  confine  lumscll  to  observations  alone, 
but  itliuuld  endeavour  to  explain,  to  the  best  of  hU 
ability,  the  cnusea  of  any  anomalies  lie  may  observe,  or 
of  any  regular  influences  be  may  discover,  particularly 
if  they  occasion  any  interruption  of  regularity  in  the  pe- 
riodical winds,  or  Lend  to  regularize  those  which  are 
variable. 

Aa  for  those  furious  winds  known  by  the  names  of  Storms, 
Hurricanes,  Harmatans,  Toniadoes,  kc.,  the  traveller  must 
note  the  time,  and  the  direction  whence  they  come,  and  the 
piienumena  which  acoompany  them,  the  extent  of  their 
sphere  of  activity,  and  their  effects,  always  more  or  less 
disaslruue. 

Of  late  years  it  has  heeu  ascertained,  almost  bevond  a 
doubt,  that  storms  have  a  rotatory  motion  ;  that  they  arc 
in  fact  whirlwinds  on  an  immense  scale  ;  liaving,  like  the 
smallur  ones  we  often  observe,  a  movement  of  translation 
from  one  place  to  another,  and  a  movement  round  their 
own  axis.  We  recommend  the  reader  to  consult  on  this 
subject  the  highly  interesting  and  lustructive  work  of  CoL 
Iteid  on  Storms. 

Some  winds  are  known  to  poasess  particular  qualities, 
such  OS  ihe  hot  winds  felt  on  the  uortliern  coast  ol'  Africa, 
in  Persia,  India,  and  Cbiua;  the  cold  wmds  of  Siberia,  th« 
pestilential  Samoom  or  Samicl  of  Africa,  Arabia,  aud  Meso- 
potamia, ^c. 

Whirlwinds  are  very  common  in  certain  countries,  at 
certain  seasons;  at  sea  and  ou  large  takes  they  cause  water- 
spouts ;  on  land  tliey  raise  into  the  air  substances  of  greater 
or  less  bulk  and  weight  according  to  their  violence.  In 
the  plains  around  Agra,  in  the  East  Indies,  as  many  u 
thirty  whirlwinds  may  be  counted  at  a  time,  swoepiitt 
over  the  country,  and  urging  along  vast  culums  of  sand 
of  manv  feet  in  diameter,  which,  whirling  upwards  as  thej 
proceed,  attain  to  a  great  height  in  the  atmosphere.  This 
pbeiiumenou  is  sometiiues  followed  by  bail,  and  the  haib 
stones  are  then  found  to  contain  so  great  a  «juantity  of  sand 
that  a  bulf-pinC  glass  filled  with  them,  upon  being  thawed, 
leaves  a  deposit  of  half  an  inch  in  thicluiess.  But  some 
whirlwinds  occasion  the  most  dreadlul  devastations,  of 
which  many  records  exist. 

Particular  attention  must  be  paid  to  those  winds  which 
bring  rain  or  saow,  frost  or  thaw.  , 


It  has  been  remarked  tliat,  in  tli?  southem  counlries  of 
HTope,  wht-never  the  south  wind  blows  it  is  accompanied 
/  ram,  or  by  storms,  and  excessive  heat.  Breathing  ia  ttieii 
incorumoded,  the  vessels  are  distended,  and  perspiration  is 
•bandant.  If  this  wind  reigns  for  any  length  of  time  it 
induces  a  general  relaxation,  and  the  head  becomes  affected 
with  eiddiiiess.  This  wind,  which  is  called  the  Sirocco. 
«Sen  brings  the  seeds  of  epidemic  and  contagious  diseases  ; 
JbeHt  is  so  ejected  by  it  as  to  become  putrid  almost  im- 
mediately. 

Trees  which  have  a  southern  aspect,  or  which  grow  in 
nutfaem  countries,  have  a  thinner  and  finer  bark  than  trees 
situated  ;  and,  in  colder  regions,  the  side  of  the 
tree  exposed  to  the  south,  is  observed  to  be  more  abundant 
'^.  lap  than  tlie  northern  side. 

A  south  wbd,  when  uot  too  dry,  is  generally  the  most 
.&roartible    for  agriculture,  pnrticularl;  when  trees  arc  to 
be  planted  or  seeds  sown.     These  observations  regarding 
tbe  difference  between  the  north  and  south  sides  of  trees, 
the  wind  most  favourable  to  agriculture,  refer  parti- 
cularly lo  our  hemisphere,  and  perhaps  to  particular  coun- 
toies.     The  tact  is,  tbut  relative   difierence  in  vegetation 
par.  depends,  in  great  measure,  on  the  direction  and 
nature  of  the  prevaihng  local  winds  ;  and  when  their 
*  ular  effects  are  known,  these   effects  may  in   many 
es  aerve,  in  the  absence  of  other  indications,  to  point 
.  the  prevailing  winds  of  a  country.     Generally  speaking, 
id«  which  blow  from  the  sea,  Irom  extensive  lakes  or 
tsbes,   are  moist,  cold  in  summer  and  warm  in  winter. 
Qtinontal  winds  arc  generally  dry,  warm  in  summer  and 
d  in  wiuter.     In  a  word,  wmds  derive  their  quality  from 
regions  whence  they  come  originally,  or  from  the  mo- 
ntions they  experience  in  the  countries  over  which  they 
pMs;  aJid  as  it  is  the  nature  of  the  most  prevalent  winds 
which  particularly  modify,  it'  they  do  not  altogether  regulate, 
the  climate  of  a  country,  (his  will  frequently  be  found  to 
W  very  diSerent  from  what  might  be  expected  Irom  its 
luimde   and  longitude;   so  that,  in  the  description  of  a 
country,  the  traveller  should  neglect  nothing  which  relates 
!(•  the  winds. 

The  points  most  important  to  remark  respecting  the 
*iail  we,  according  to  Sir  J.  Hergchell,  as  follow  : — 

1.  lu  average  intensity  and  general  direction  durinj 
the  lèverai  pertiuns  of  the  day,  devoted  to  observation  ani 
fptiry. 
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2.  The  hours  of  the  day  or  night  when  it  commences  to 
blow  from  a  calm,  or  Etibaides  iato  one,  from  a  breeze, 

3.  The  hours  at  which  any  remarkable  changea  of  lU 
direction  take  place. 

4.  The  course  which  it  takes  in  veering,  and  the  quarter 
in  which  it  ultimately  setllfs. 

5.  The  uEual  course  of  periodical  winds,  or  such  as  re- 
markably prevail  duriug  certain  seasons,  with  the  law  of 
their  diurnal  progress  both  as  to  direction  and  intensif;  at 
what  hours,  and  by  what  degrees  tht-y  commence,  attain 
their  maximum,  and  subside,  and  through  what  points  of 
the  compass  they  run  in  ao  doing. 

6.  The  existence  of  Crossing  Currents  at  different  heighla 
in  the  atmosphere,  aa  indicated  by  the  course  of  the  cloudj 
in  different  atrato.  In  observing  these  it  is  desirable  to  fix 
the  eye  by  some  immoveable  object,  ns  some  point  of  a  tree 
or  building,  the  sun  or  the  moon;  otherwise  mistakes  «re 
apt  to  arise. 

7.  The  times  of  setting  in  of  remarkably  hot  or  cold 
winds  ;  the  quarter  from  which  they  come,  and  their  courses 
as  connected  with  the  progressive  changes  iu  tlieir  tem- 
perature. 

S.  The  connexion  of  cloudy  or  fair  weather,  with  tbfl 
C|uarter  from  which  the  wind  blows  or  has  blown,  far  some 

9.  The  usual  character  of  the  winds  as  to  moisture  or 
diyneas,  not  as  dedured  from  mere  opinion  or  vague  esti- 
mation, but  from  actual  observation  of  the  hygmmetiic 
state  of  the  atmosphere  during  their  prevalence. 

As  to  the  strength  of  the  winds  various  instruments  have 
been  devised  for  estimating  it.  See  jinemometer,  section 
Instruments. 

It  may  be  well  to  add  that,  in  some  situations,  the  pknt- 
ing  of  forests  may  screen  a  position  from  hurtful  winds, 
while  the  clearing  of  forests  may  prove  the  ruin  of  whole 

Eroviuces,  by  giving  passage  to  such,  by  drying  up  springs, 
c.  Ah  a  guide  to  the  determinations  of  the  traveller  wc 
insert  the  following  table  from  the  philosophic  transu- 
tiona  : — 

Perpeiidicolnr  force  ou       Comman  appella- 

Vctocity  oflho  vind.     dug  stgunre  fuot in sToir-      liou  of  the  force 

Miks  iu  un  buur.        dupoiac  Ibi.  and    dec.  ofsuch  winds. 

1 ,005     Hardly  percep^ble. 

4 ,079) Geirtle    pleasant 

5 ,l23j  wind. 
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"1 


10 492» 

15 1,107  J 

30 4,429* 

35 6,027  \ 

SO 13.300     Astonn, 

80 31,490  i 

100 49,200  J 


Brisk  gale. 

High  wbd. 

A  storm. 

,  A  hurricane. 


DRY  FOGS  AND  EXHALATIONS.— Dry  fogs  differ 
from  exhalations  by  their  being  visible,  which  the  latter  are 
not  ;  they  are  not  common,  and  only  occur  during  great 
droughts  :  they  are  HUpposed  to  be  in  some  way  connected 
with  volcanic  irruptions,  from  their  having  been  noticed  all 
over  Europe  at  the  time  of  the  great  lalandic  irruption,  and 
immediately  after  the  disaster  in  Calabria;  and,  in  the 
Tyrol  and  Switzerland,  in  1755,  immediately  before  the 
earthquake  of  Lisbon.  The  fog,  in  these  cases,  was  found 
*)  be  occasioned  by  a  very  fine  dust  floaliug  in  the  air. 
(at  dry  foga  are  not  always  of  this  kind,  though  it  U  hard 
B  lay  precisely  what  they  are.  As  for  EKhalations,  they  are 
f  aiany  kinds,  and  present  phenomena  more  or  less  re- 
larkable,  more  or  leas  injurioua,  according  to  their  nature. 
B  some  countries,  and  these  not  always  volcanic,  they  are 
mtmually  rising;  they  are,  nevertheless,  regarded  as  a 
remarkable  phenomenon,  and  when  they  are  met  with  they 
should  be  ilescribod  in  detail  ;  note  being  taken  of  all  the 
circumstances  which  precede,  accompany,  or  follow  their 
appearance  ;  and  the  causes,  if  tbey  can  be  ascertained, 
which  produce  them. 

AQUEOUS  METEORS.— Fw»  arc  more  or  less  dense 

iqueous  vapour,  which  rest  immediately  on  the 

tDe  earth,  or  cling  to  the  sides  of  mountains; 

a  suspended  high  in  the  air,  they  are  called  clouds. 

Aqueous  vapour  is  produced  chiefly  by  the  solar  action  on 

be  surface  of  the  sea,  of  rivers,  of  lakes,  and  wet  places,  and 

k  therefore  formed  in  greater  abundance  in  summer  than 

B  winter — in  the  middle  of  the  day  than  in  the  morning  or 

rening  ;  nevertheless,  fogs  are  more  common  in  the  autumn 

en  in  any  other  season,  and  are  more  frequent  in  the  moni- 

g  and  evening  than  in  the  middle  of  the  day.     The  rcaiion 

r  tliis  seeming  contradiction  is  this  :  when  the  atmosphere 

■  very  hot,  the  aqueous  vapour  is  dissolved  in  it  as  fast  as 

t  is  formed,  and  is  not  visible  until  it  reaches  the  higher 

■ipnd  colder  regions  of  the  atmosphere,  where  it  is  coudunseil 
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into  cinuda;  but  in  the  autumn,  when  the  changes  from 
h^at  to  cold  are  most  sudden,  the  vapour  of  the  atinuspbere, 
quickly  condensed,  becomes  visible.  The  fogs  of  tlw 
momiue  are  the  vapours  precipitated  during  the  niebt; 
while  those  of  the  evening,  are  occasioueil  by  the  sodden 
cooling  itt  sun-set  of  an  ntmosphere  loaded  with  %'apciur 
by  the  heat  of  the  dny.  Fugs  are  generally  dissipated  by 
wind  ;  but  wind  sometimes  engenders  them,  by  mixiiig  t 
current  of  worm  and  moist  air  with  one  that  is  colder.  I< 
is  in  the  hottest  and  serenust  days  in  summer  that  the  »U 
m(»phere  contains  the  greatest  quantity  of  moisture,  aiul, 
though  not  visible,  its  ascent  may  be  observed  by  looking 
along  the  surfiice  of  the  ground,  at  objects  placed  at  a  little 
distance,  when  these  objects  will  be  fiund  to  have  a  tremu- 
lous motion,  produced  by  the  intervening  ascendiog  va- 
pours. 

The  traveller  must  observe  the  nature  and  prevalence  of 
the  fogs  wherever  he  may  be  ;  the  time  of  the  year,  and 
whether  tl)e  fogs  are  most  common  in  the  momins  or  the 
evening;  at  what  time  relatively  to  the  setting  of  the  niDi 
the  evening  fogs  appear;  and  how  long  after  siui  rise  tboM 
ofthe  morning  remain  before  they  are  dispersed.  Some- 
times they  ascend  in  a  body  and  remain  floating  in  the 
higher  air  as  clouds.  Are  the  logs  of  that  kind  wnich  you 
may  pass  through  and  remain  dry.  or  of  the  nature  of  what 
is  termed  a  "Scotch  mist,"  which  wets  you  to  the  skint 
The  temperature  in  the  fog  should  aiao  be  noted,  and  the 
winds  which  prevail  in  the  season  of  togs,  or  which  bring 
those  that  are  only  occasional. 

The  dark  colour  of  our  London  fogs  is  probably  owing  W 
the  great  admixture  of  smoke  with  the  aqueous  vapour. 

Clriutis,  as  wc  have  just  said,  are  masses  of  condenied 
vapour  suspended  in  the  atmosphere  ;  they  are  of  great  im- 
portance to  the  earth,  whether  considered  as  the  resurvori* 
ofthe  rain  which  fertilizes  the  earth,  or  of  the  snows  which 
clothe  and  keen  it  warm  in  winter,  or  regarded  as  screeiv 
against  the  continued  ardour  of  the  sun.  They  are  also  the 
grand  vehicles  of  the  electric  fluid. 

The  formation  and  dispersion  of  the  clouds  is  a  ve(j 
regular  phenomenon  in  certain  comUrics  at  certain  seasons; 
but,  generally,  they  are  as  irregular  in  their  appearance  as  the 
winds.  Their  height  varies  with  the  seasons:  in  summer 
they  are  much  higher  than  in  winter,  though  they  are  seldom 
very  high  at  any  time.     Certain  clouds,  in  certain  positions. 
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«rc  oRen  tbe  never-feiliog  precursnrs  of  wind,  rain  or  storms  ; 
I  ntch  should  be  particularly  noticed  by  the  traveller.  Thp 
femis  of  clouds  are  very  varioua,  and  would  seem,  at  first 
■wht,  to  be  both  difficult  to  classify  and  of  no  iuiporUnce 
if  ctasutied  ;  they  have  beeu,  notwithstanding,  arranged  in 
Otdor  ;  and  as  the  different  kinda  bear  an  intimate  relation 
is  the  state  of  the  atmosphere,  they  are  well  deserting  of 
Mlenlicin,  and  are  now  generally  indicated  in  all  journals  of 
the  weather.  The  following  is  the  arrangement  of  the 
riouda  according  to  Ltike  Howard,  Esq.  : — 
c  ~  I  i  '   Cirrus. 

Intennediate  i  4  Cirro-cumulus. 
taodificaUons.  {  5  Cirro-stratus. 

Comnound     ^^  Cumulo -stratus. 
^^^laE-^        <'  CumiUo  cirro-stratus  or  nimbus. 
"""'''"'"'"■^  8  The  fell  cloud.' 
The  Cirrut  is  parallel,  flexuous,  or  diverging  fibres,  ex- 
tensible in  any  or  m  all  directions. 

The  Cvmulii*  is  convex  or  conical  heaps,  increasing  up- 
«atds  &otn  a  horizontal  face. 

The  Stratus  it  widely  extended,  continuous  horizontal 
dieets,  increasing  from  below. 

The  Cirro-cumulus  is  small,  well- defined, rounded  masses, 
JB  close  horizontal  arrangement. 

The    Cirro-itraiu»    is   horizontal,    or   shghtly   inclined 

BBBea,  attenuated  towards  a  part,  or  the  whole  of  their 

;e,    bent    downward  or    undulated,    separate, 

^It  hM  be«n  ptopnsed  slill  ftirtber  to  extend  ibia  division  of  Ihe  oloude, 

■tuiiif  tJic  augmeTitalira  lerminatiaii  onus,  or  the  diminutive,  itus. 

^b»; — Cinocua;  Cirrilua;  Ciirono-slralu»;  Citrilo-HlraluB ;   Cirro- 

Ramulas,  Cittiio-cuinulus;  Stratonus,  Stmtilus  ;  Cumulunus,  Cuiuu- 

w;  CiimitloD»4lTatns.CDmnli(o-Btralii8.  Sliould  these beluundiusuf- 

nt  l«  Mnvcy  distinct  ideu  of  every  variety  of  clouds,  the  secunil 

laky  bo  ansmeiitcd  or  diminiahad,  thus;  Cirianu-atTatiluB,   fie. 

lie  teraiB  may  be  nbbteriatcd  for  conimon  aie  by  wiiiing  only  the 

■  letlcn  of  each  word  ;  allowing  one  letter  to  rcptcaent  Llie  dbniuu- 

1^  iwo  letters  ihe  ordinary  ot  middle  degree,  and  three  letteta  Ihu 

maDtalirc    As  Clmu  and  Cumultia,  begin  with  the  aamo  letter,  it 

B  b«neeeM«ry  to  malie  a  diatinction  between  them  by  takini;  t«o, 

~-    ufour  leltcra.  coiiicclivety,  of  Cumulus,  (huB,  C.  Ci.,  Cir.  ;  S., 

.  i  N.,  Ni..  Nim.  (  Cu.,  Cum.,  Cuinu.    Suppose  it  WL're  dcaircii 

BnpicM  CamuUlo-atraloni,  C.  Sir.  would  be  sufticient,  &c. 

TBee  Afiprndix  to  2  vol.  ot  a  Narntive  of  the  Surveying  Voyase*  of 

Il  M.  «hip*  AdTenture  and  Beagle. 
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or  in  groupa  contisting  of  small  clouds  having  these 
characters. 

The  Cumulo-êtratua,  or  Iwitt-cloud,  is  the  cirro-stralo* 
blended  with  the  cumulus,  and  cither  appearing  iutcrmixed 
with  the  heaps  of  the  latter,  or  super-adding  a  wide  spreul 
structure  to  its  base. 

The  Cumtth-ctrro-alratuf,  or  nimbu»,  or  raiii-cloud,  is  » 
cloud  or  system  of  clouds  from  which  rain  is  falliag.  It  ii 
a  horizontal  sheet,  above  which  the  cirrus  spreads,  while 
the  cumulus  enters  it  laterally  and  from  beneath.  The  f<itf> 
elouil  rests  apparently  upim  the  surface  of  the  earth. 

The  Cirrus  appears  to  have  the  least  density,  the  greatest 
elevation,  the  greatest  variety  of  extent  and  direction,  and 
is  seen  earliest  in  serene  weather;  being  indicated  bv  > 
few  threads  pencilled  on  the  sky.  Before  storsu,  tney 
appear  lower  and  denser,  and  usually  in  the  miarter  opposibB 
to  that  from  which  the  storm  arises.  Steady  high  windl 
are  also  preceded  and  attended  by  cirrus  streaks,  runoing 

S  lite  across  the  sky,  in  the  direction  in  which  the  wiow 
ow. 

The  Cumulus  or  heap-cloud  has  the  densest  structure, 
is  formed  in  the  lower  atmosphere,  and  moves  along  with 
the  current  next  the  earth.  A  small  irrog\ilar  spot  fint 
appears,  and  is,  as  it  were,  the  nucleus  on  wliicb  the  vapoun 
accumulate;  the  lower  surface  continues  irregularly  plane, 
while  the  upper  rises  into  conical  or  hemisplicrical  heapt, 
which  may  afterwards  continue  long  nearly  of  the  msm 
bulk,  or  rapidly  rise  iuto  mountain  forms.  They  will  be^ 
in  fair  weather,  to  form  some  hours  after  sun-rise,  unTS 
at  their  maximum  in  the  hottest  part  of  the  afternoon,  then 
go  on  diminishing,  and  totally  disappear  «bout  sun-set. 
Previously  to  rain  the  cumulus  increases  rapidly,  appean 
lower  in  the  atmosphere,  and  with  its  surface  full  of  looie 
fleeces  and  protuberances.  The  formation  of  large  cvmuii 
to  leeward,  in  a  strong  wind,  indicates  the  approach  of» 
calm  with  rain.  When  they  do  not  disappear  or  subside 
about  sun-set,  but  continue  to  rise,  thunder  is  to  be  expected 
in  the  night. 

The  Stratus  has  a  mean  degree  of  density,  and  is  the 
lowest  of  clouds,  its  inferior  surface  commonly  resling  Oil 
the  earth,  in  water  ;  this  is  properly  the  cloud  of  ni^ht» 
appearing  about  sun-set.  It  comprehends  all  those  creepuij 
mists  whirh,  in  calm  weather,  ascend  iji  spreading  sheet 
(like  an  inundation)  from  the  bottom  of  the  valley 
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the  surface  of  lakes  and  rivers.  On  the  return  of  the 
nm  the  level  surface  of  this  cloud  bogtns  to  put  on  the 
sppeanmce  of  the  Cumulus,  the  whole  at  the  same  time 
Kparating  from  the  girouud  ;  the  continuity  is  next  de- 
stroyed, and  the  cloud  ascends  and  evaporates,  or  passes 
off  with  the  appearance  of  the  nascent  Cumulus.  This 
.  hta  Ions  been  ejcperienced  as  a  prognostic  of  fair  weather. 

The  Ctmu  having  continued  for  some  time  increasing  or 
L  riktionary,  usually  passes  either  to  the  Cirro-cumulus  or 
"b  the  Cirro-stratus,  at  the  same  time  descending  to  a  lover 
n  the  atmosphere.  This  modification  forma  a  very 
Isutiful  sky,  and  is  frequently.  In  summer,  an  attendant 
a  warm  and  dry  weather.  The  Cirro-stratus,  when  seen 
Jh  the  distance,  frequently  gives  the  idea  of  sliuats  of  fish  ; 
Kpreceeds  wind  ana  rain,  is  seen  in  the  intervals  of  storms, 
V  sometimes  alternates  with  the  cirro-cumulus  in  the 
_  me  cloud,  when  the  different  evolutions  form  a  curious 
Bectacle.  A  judgment  may  be  formed  of  the  weather 
tisely  to  ensue,  by  observing  which  modification  prevails  at 
la«t  The  solar  and  lunar  haloes,  as  well  as  the  parhelion 
«nd  paraselene  (mock  sun  and  mock  moon)  prognostics  of 
ft«U  weather,  are  occasioned  by  this  eloud.  The  Cumulo- 
Mrattu  precedes,  and  the  Nimbus  accompanies  rain.  On  the 
subject  of  Clouds  the  traveller  will  notice  of  what  kind 
they  are,  at  the  hours  that  he  makes  his  other  meteorolo- 
gical observations,  whicli  should  be  ^t  Icatit  three  times 
s  day,  as  we  shall  presently  point  out.  Independent  of 
wbtch  be  will  do  well  to  observe  the  parts  of  the  horizon 
whence  they  generally  seem  to  rise,  or  the  part  of  the  at- 
mosphere where  they  begin  to  appear  ;  tlie  direction  of 
Ibe  tails  of  the  cirri  and  the  crossing  of  their  slender 
threads;  the  direction  and  parallelism  of  the  cirro-strati, 
ice.;  the  phenomena  of  the  change  of  form  of  the  clouds  ; 
their  accumulation  and  dispersion;  and  the  rain,  snow,  hail, 
thunder,  or  wind  which  they  bring.  Their  general  pre- 
valrace,  tike  that  of  fogs,  &c.  can,  of  course,  be  gleaned  only 
from  a  long  series  of  observations  made  during  a  residence. 
Sir  J.  Herechel  justly  observed  that,  "  with  regard  to  the 
forma  and  outlines  of  clouds,  they  can  be  correctly  ascer- 
buned  for  those  clouds  only  which  are  directly  verticle  ; 
Uie  others  being  more  and  more  foreshortened  by  perspec- 
tive a«  thev  approach  the  horizon  ;  their  magnitude  is  also 
dtminisheil  by  distance,  and  their  intervals  covered  in  and 
bidden  by  their  mutual  interposition." 
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The  height  of  the  Inferior  surfiice  of  the  clouds  should 
alto  be  ascertained  as  nearly  as  possible. 

Rain. — CommoD  us  are  the  aqueous  phenomena  of  the 
atmosphere,  philoaophers  are  by  no  means  agreed  in  their 
theorii's  respecting  toe  m  :  rain  has  therefore  been  explained 
in  different  waja,  and  it  is  probably  occasioned  by  several 
causes.  Ue  this  as  it  may,  or  whether  rain  be  produced 
solely  by  the  electrical  action  of  clouds  upon  each  other, 
by  an  electrical  spark  communicated  to  a  mixture  of  hy- 
drogen and  oxygen  gases,  by  the  mechanical  cocdenaation 
of  the  aqueous  vapours  of  the  atuiosphere,  affected  by 
wind  or  by  sudden  cold,  or  finally,  by  the  contact  of  two 
saturated  currents  of  air  of  different  temperatures, — nÎBÎs 
in  fact  water,  which,  originally  taken  up  into  the  air  in  tba 
state  of  vapour,  falls  in  liquid  drops.  The  most  important 
is  to  know  its  quantity,  its  nature  and  effects;  the  signs 
which  annoraice,  and  the  phenomena  which  aocompaoy, 
or  which  follow  it. 

Rain-water,  though  distilled  by  a  natural  process,  is  not 
absolutely  pure,  for  whether  in  its  descent,  or  in  its  risv  as 
vapour,  it  contracts  impurities  from  the  substances  ever 
floating  about  in  the  atraosphcre,  and  bccooies  partially 
impregnated  with  the  mephitic  and  other  gases  whicb  11 
meets  in  its  passage  ;  hence  it  follows  of  necessity  that  raBI- 
water  has  different  qualities,  according  to  the  places  whence 
it  was  first  sublimeo,  and  the  circumstances  of  the  atmos- 
phere through  which  it  falls,  which  are  different  in  diSennt 
places,  and  at  different  seasons.  Thus  the  rain  which  &Bl 
in  winter  is  much  more  pure  than  what  falls  in  the  athn 
seasons  ;  for  in  the  winter  few  or  no  exhalations  rise  fWn»  the 
aurbcc  of  the  soil,  in  conséquence  of  the  want  of  heat  and 
absence  of  those  putrefactions  and  decompositions  it  enmn- 
ders.  The  rains  of  summer,  on  the  contrary,  passing  na  they 
fall  through  an  atmos]>hcrc  loaded  with  exhiilstions,  dissolfe 
a  part  of  these,  particulsrly  the  carbonic  acid,  which  they 
restore  to  tlie  earth.  These  summer  nuns  are  very  bene- 
ficiid,  for  they  purify  the  air  and  stimulate  vegt-tatiun.  The 
rains  of  spring  and  autumn  participate,  more  or  less,  of  the 
nature  of  those  of  smumer  and  winter. 

Rain  acts  iben  always  as  a  dissolvent  and  a  vehicl»,  and 
as  it  derives  the  elements  necessary  to  vegetation  from  Ae 
air,  which  is  itself  modified  by  the  seasons  and  by  tlie  eir- 
cumslaoccs  of  the  soil,  the  difference  in  these  must  i>roduc» 
correspondent  differences  in  the  quality,  as  well  as  tha 
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of  the  vapoura  which  ascend,  and  of  ihe  rain  that 

Bain  docs  not  always  fall  in  the  country  wliich  produced 
iti  as  we  know  there  are  countries  which,  producing  of 
Ifcemselvca  liltio  aqueous  vapour,  owe  the  rainis  that  fecun- 
iate  them  to  propitioua  winds  which  bring  them  Ihe  clouds 
fnblimed  in  other  regions.  The  nature  of  theae  rains  must 
fterefore  vary  with  the  winds,  and  indeed  this  haa  been 
.gpgved  by  experiment. 

-  The  Tapours  raised  from  the  surface  of  the  Pacific,  and 
'drirftn  bj  the  sea-breeze  against  the  western  alone  of  the 
Andes,  must  produce  rains  very  different  in  quality  from 
ftose  which  water  the  great  basin  of  Marunou  ;  and  in  like 
awnner  the  monsoons  of  India  rain  down  upon  the  Malabar 
«nst  a  much  purer  water  than  that  which  fertilizes  the 
unntry  to  the  eastward  of  the  ghauts.  The  traveller  who 
nail  examine  this  subject  will  perhaps  obtain  results  highly 
interesttnz,  and  which  may  throw  a  new  light  upon  the  facta 
connecled  with  the  geography  of  plants. 

The  temperature  of  rain-water  varies  very  sensibly,  which 
is  due  to  the  height  tVom  which  it  falls  and  the  temperature 
of  the  «ir,  which  latter  it,  in  turn,  modidea;  and  as  the 
wanath  or  coJd  of  rain  has  a  very  important  effect  on  vege- 
tation, the  temperature  of  the  rain  should  be  carefully 
observed. 

Independent  of  the  particular  quality  of  the  rain,  as  being 
more  or  less  saturated  with  particles  of  a  salutary  or  iuju- 
nous  nature,  and  of  its  temperature,  it  deserves  attention  on 
the  score  of  its  abundance  or  its  scarcity.  Too  much  rain 
i»  always  prejudicial  :  thus  the  Andaman  islands  are  so 
subject  to  rain,  that,  according  to  Captain  Stokoe,  who 
reiidfil  there  a  long  time,  there  falls  in  the  course  of  seven 
Diontbs  ninety  inches  of  water.  These  torrents  of  rain  are 
brought  by  the  S.  W,  monaoou,  aud  being  sublimed  from 
the  ocean,  are  wanting  in  those  substances  which  are  neces- 
sary to  vegetation  ;  a  circumstance  which,  joined  to  their 
injmious  abundance,  may  perhaps  account  for  the  remark- 
able sterility  of  these  islands.  At  Borneo  it  is  said  to  rain 
deven  months  of  the  year.  On  the  other  hand,  there  are 
roiuitriea,  such  as  southern  Persia,  where  rain  is  almost 
unkùown  ;  nevertheless  the  fertility  of  this  country  is  great 
in  coiisf-quenco  of  abmidant  dews. 

It  may  however  be  remarked,  that  the  disadvantages  of 
Uo  iQUcb  lain  are  greatly  modified  by  the  nature  of  the  soil 
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on  which  it  falls.  On  low  and  clayey  lands  the  water  ret» 
m&ius.  drowns  tlie  roots  of  plants,  which  rot  in  it.  and  ^v9 
rise  to  unwholesome  exhalations,  producing  unong  the  inha» 
bttants  of  the  countries,  so  circumstAnced,  fevers,  and  otliw, 
various  illnesses.  On  an  elevated,  light,  and  sandy  soQ, 
abundant  rain  is  not  attended  with  the  same  evil  conse- 
quences ;  for  it  runs  off,  or  filters  tluough  the  ground,  taà 
can  do  uo  other  barm  than  by  laying  bare  the  roots  of  tudi 
plants  as  grow  on  highly -inclined  surfaces  ;  a  disadvanbtt 
compensated  by  a  general  fertility  which  such  soils,  bat  M 
abundaot  rains,  would  not  enjoy. 

The  way  in  which  the  rain  falls  is  by  no  means  indifferent; 
heavy  ruins  act  mechanically,  and  do  great  mischief  in  cut' 
tain  seasons.  If  they  happen  at  the  moment  of  tbe  openiu 
of  the  anthers  of  the  flowers,  they  wash  off  the  pollen,  soa 
thus  effect  the  abortion  of  the  plant;  after  fecundation,  the/ 
knock  off  the  Uowers,  and  tbe  hftr^'est  is  lost  ;  if  they  hsp- 
pen  at  the  time  of  the  maturilT  of  the  ears,  they  lay  at 
crops,  and  beat  out  the  grain  :  whereas,  tbe  mechanical  W- 
tion  of  gentle  rain  is  beueficial,  it  washes  the  leaves,  opeoi 
the  pores,  and  thus  facilitates  the  important  fimctious  of  re- 
spiration. 

Without  humidity,  nothing  can  live  or  vegetate  ;  and  if 
countries  deprived  of  rain  are  not  supplied  with  moistuir  hj 
copious  dews,  or  irrigated  artificially,  or  by  the  inimdstioo 
of  rivers,  they  remain  barren  and  uninhabitable. 

One  of  the  great  benefits  of  rain  is  tbe  supply  of  those  in- 
exhaustible springs,  without  which  there  could  be  no  riven. 
When  rains  are  heavy,  they  sometimes  cause  the  rivers  U 
overflow  their  banks,  which,  in  certain  cases,  is  a  great  b<- 
neflt,  in  others,  a  cruel  disaster  ;  but  whenever  tbey  came  ■ 
sudden  and  extraordinary  swell  of  torrent-rivers,  wluoh  lie 
the  only  kind  in  some  countries,  tbey  always  produce  cons» 
qnences  more  or  less  disastrous  :  Italy  is  a  striking  example 
of  this.  From  the  small  breadth  of  this  country,  and  uie 
nature  of  its  conformation,  descending  in  rapid  slope*  Oft 
either  side  tbe  Apeninea,  tbe  rivers  are  all  torrents,  and  thf 
inhabitants  are  exposed  to  their  frequently  repeated  rfc 
vages.  There  is  one  very  remarkable  phenomenon  of  rail 
which  is  particularly  worthy  of  attention,  and  for  tbe  existence 
of  which  we  have  the  authority  of  Humboldt  and  of  Captain 
Beecby  ;  it  is  the  fall  of  rain  from  a  perfectly  azure  and 
cloudless  sky. 

Front  this  account  of  rain,  tbe  intelligent  traveller  wiD 
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lily  tmderaland  the  nature  of  the  obscrvatioiii   he  is  to 

..  ike  on  this  meteor.     The  season,  quantity,  quality,  aod 

I  vanner  of  falling  of  the  raia,  the  winds  which  bring  it,  and 

\  itt  disastrous  or  bénéficiai  effects,  all  deserve  hig  attention. 

The  quantity  which  falls  daily  will  be  measured  by  the  Flu- 

éamet^r,  see  Ihrthuuents. 

Dew. — ^Tlie  formation  of  dew,  like  that  of  rain,  has  been 

I  izplained  in  different  ways.     The  prevalent  opinion  now  is, 

Aat  dew  is  a  precipitation  of  the  aioisture  of  the  atmcisphere 

^on  bodies  at  the  surface  of  the  earth,  cooled  below  the 

'  iBinperature  of  the  air  by  radiation  ;  so  that  clouds,  or  any 

dher  obstacle,  which  prevents   the  radiation  uf  heat  into 

ace,  impedes  tbe  formation  of  dew.     Such  is  the  resiill  of 

e  observations  and  experiments  of  Dr.  Wells. 

ever  most  abundant  in  the  clear  serene  nights  of 
1  weather,  the  deposition  usually  begins  a  little  atler 
i  and  continues  till  a  little  after  sun-rise.  In  windy 
,  there  is  none,  nor  when  tbe  sky  is  covered  by  clouds; 
_  h  the  presence  of  a  few  clouds  is  said  to  be  more  favour- 
e  to  the  formation  of  dew  than  a  sky  entirety  uncovered. 
c  abundant  after  rain  than  after  lone  continued 
and  as  the  dew  is  in  proportion  to  the  aoundance  of 
in  the  air,  winds  which  blow  from  over  the  sea  are 
•  fretjuently  followed  by  precipitations  of  dew  than 
e  which  have  passed  over  the  land.  In  proportion  as 
e  ground  becomes  cooler  throughout  the  night,  the  de- 
ilion  of  dew  becomes  more  abundant. 
[  i«  generally  considered  injurious  to  health  to  remain 
[posed  U>  the  dew  :  to  sleep  in  the  open  air  when  the 
dew  is  falling  is  particularly  dangerous,  and  it  is  asserted, 
that,  in  certain  parts  of  I'mnce,  the  dew  is  very  hurtful  to 
the  cattle  that  are  allowed  to  graze  before  it  is  entirely  dis- 
sipated. 

It  has  been  generally  believed  that  dew  is  most  abundant 
in  the  ncighbouibood  of  rivers,  but  it  would  appear  from  the 
accounts  of  Captains  Clarke  and  Lewisth.it  this  is  not  always 
ihe  caae:  they  found  dew  to  be  extremely  rare  on  the  bor- 
der» of  the  Missouri  ;  during  their  whole  journey  across  the 
plains,  watered  by  this  river,  dew  was  observed  by  them 
only  twice,  and  the  second  time,  on  the  18ch  May,  the  ap- 
pesrance  of  the  dew  was  followed  six  days  aller  by  ho  bard 
Ï  frost,  that  the  water  in  their  vessels  was  frozen  to  a  ihick- 
ncia  of  a  quarter  of  an  inch  during  the  night  ;  the  edges  of 
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tlie  river  were  firoEen,  aud  the  cotton  plants  Btript  of  all  tlieir 
Ic-iives. 

Thi?  frequency  or  scarcity  of  dew  is  well  worthy  of  the 
tTBVcller's  observation.  He  should  nolici.'  all  thv  circum- 
staneee  of  its  fonDatiou,  and  every  thing  which  uiay  tend  u 
coaSrm  or  coutradict  the  now-rccuived  theoiy'i  <"  niso  the 
beneficial  or  prejudicial  effect  of  the  dew  upon  tlic  fertility' 
of  the  country  aod  health  of  the  inhabitants. 

Hoiir-Jrott  is  ârozen  dew,  and  is  generally  observed  ill 
the  cold  autumn  mornings,  when  the  ground,  the  sihum, 
and  the  trees,  are  covered  with  it.  That  on  the  ground  sod 
on  atones  is  generally  soon  dissipstod  ;  that  m  thu  trees  re- 
mains eometimes  throughout  the  day.  In  uortht-m  countries 
there  is  a  phenomenon,  similar  in  its  nature,  which  takei 
place  in  the  course  of  the  day  when  the  branches  of  trees 
became  so  loaded  with  the  congealed  vapour  that  the 
branches  break  with  the  weight.  The  beautiful  foliated  ap- 
pearance on  the  windows  of  our  dwellings,  is  an  anslo- 
gous  phenomcDou  :  in  all  these  cases,  it  is  a  precipitation  sod 
congelation  of  aqueous  vapour,  and,  in  the  north,  thcpbe- 
uomcna  are  of  surprising  beauty  from  the  size  and  gnceliti 
or  singular  forms  assumed  by  the  dendritic  concnitiooi. 
The  accumulations,  like  iron  filings  presented  to  the  magnet, 
group  themselves  in  preference  at  the  angles  and  edges  of 
solid  bodies. 

Hoar-frost  is  hurtful  to  vegetatiou  by  loadLig  the  young 
branches  with  an  unaccustomed  weight,  and  by  congealing 
whatever  moisture  may  have  penclruted  the  epidermii,  or 
even  the  bark,  and  thereby  bursting  the  minute  cells  in. 
which  it  was  lodged. 

The  reason  and  prevalence  of  boar-frost,  its  appearaneei 
and  effects,  must  not  be  passed  over  by  the  observant  tra- 
veller. 

Sntiw,  as  every  one  knows,  u  rain  congealed  before  it 
IUIb  to  the  earth.  In  suow,  the  atmospheric  water  is  not 
only  congealed,  but  it  is  crystallized,  either  perfectly  or  con- 
fusedly. Sometimes  the  crystals  are  solitary,  spicidar,  la* 
mellar,  or  pyramidal,  and  sometimes  they  are  aggregated 
into  stellar  forms  of  more  or  less  complex  desigus,  but  uway* 
partaking  of  an  hexagonal  arrangement.  The  larger  fiakes 
of  snow,  those  which  fall  in  the  milder  weather,  are  con- 
fused aggregations  of  smaller  flakes,  Scorcsby  has  observed 
nearly  a  nuiidred  regular  forms  of  snow,  some  very  remark- 
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Aïe,  uid  others  extremely  beautiful.   Bogularly  cristallized 

flakes  can  only  be  formed  id  a  very  cold  and  calm  atnioa- 

L-^ere.     It  does  not  however  appear  that  particular  forms 

['Bare  any  relation  to  particular  temperatures  ;  if  we  except 

perhapB  the  aolilary  spicular  crystals  which  are  seldom  seen 

intensely  cold  weather.     Snow  is  a  meteor  of  great 

■oportance  :  accumulated  on  the  heights,  it  affords,  by  its 

ndual  thawing,  a  regular  supply  to  rivers  and  to  the  inte- 

r  reservoir»  of  the  earth;  in  hot  countries  the  suow-clad 

1  temper  the  heat,  and  in  cold  climates  snow  sc- 

vegetation  from  being  killed  by  the  frost.     In  very 

Mid  regions  the  snow  never  thaws:  these  regions  are  high 

i  the  equator,  and  descend  as  we  approach  the  poles.     See 


Socae    authors.  Sir  H.  Davy  among  others,  affirm  that 
low-water  is  very  pure;  others  attribute  the  goitres  and 
lomplainta  endemic  in  Switzerland  to  the  bad  quality 
w-watcr  ;  both  opinions  we  conceive  to  be  exaggerated  ; 
ntres  are  common  in  Bengal  where  assuredly  the  people 
D  not  driidi  snow-water.     One  fact  is  certain,  namely,  that 
r-water  contains  much  more  oxygen  than  other  waters, 
iron  much  more  speedily. 
^  The  observations  to  be  made  upon  snow,  are — the  season 
ibeo  it  falls;  the  quantity  that  falls,  (ascertained  by  thaw- 
g  and  measuring)  ;   the  frequency  of  the  snow  showers  ; 
e  general  size  and  nature  of  the  âakes,  and,  if  regularly 
Ijrstaliiicd,  the  forms  should  be  delineated.     Is  the  snow 
mendly  thawed  as  soon  as  it  falls,  or  does  it  remain  upon 
e  ground  ?  in  the  latter  case,  to  what  medium  height  is  it 
cumulated  when  most  abundant  ^     What  are  the  winds 
ifaich  bring  it  ?     Is  it  turned  by  the  inhabitants  into  a  par- 
ieDlar  advantage  ?  as  for  sledging.  Sec  aa  practised  by  most 
iDfthem   nations,  who  transport    their   commodities  with 
eat  lacility  over  the  snow.     Is  the  reverberated  light  from 
t  snow  found  to  affect  the  sight  of  the  inhabitants  ?  Snow 
p  aoroetimes  found  coloured  in  patches,  the  colours  heuig 
i,  or  orange,  or  salmon-coloured.    The  extent  of  these  ap- 
raoces  should  be  noticed,  and  the  coloured  snow  exa- 
led,  in  order  to  discover  whether  the  colouring  matter 
«  of  an  animal  or  vegetable  nature. 
Hail  19  a  phenomenon  on  which  the  sagacity  of  philoso- 
phers bat  been  much  occupied,  and  the  hypotheses  they 
lave  imagined  to  explain  it  vary  considerably.    The  general 
opinion,  however,  seem*  to  he,  that  hail  is  the  result  of  ex- 
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Dewive  cald  in  the  atmosphere,  produced  by  nidden  changes 
in  the  electrical  state  of  the  clouds  ;  but,  be  the  cause  watt 
it  may,  the  effects  are  generally  more  or  less  disastrous. 

The  traveller  will  notice  every  thing  relating  to  such 
hail-storms  as  he  may  witness,  and  vill  obtain  what  infor- 
mation he  can  regarding  their  ])reVBlence  or  rarity  ;  the 
Benson,  and  the  particular  circu ma tancea  under  which  they 
happen,  and  the  effects  they  produce.  The  foni),  size  ana 
weight  of  tlie  ludl-stones  are  worthy  of  notice,  and  they 
should  be  broken  in  order  to  observe  their  internal  amuige' 
mont  which  is  sometimes  in  concentric  layers  :  they  should 
also  be  thawed  in  a  glass  in  order  to  observe  any  solid 
particles,  as  sand  or  volcanic  dust,  which  they  may  conlaio. 

In  some  European  countries,  conductore  are  set  up  to 
draw  off  gradually  the  electricity,  to  which  the  hail-stones 
are  supposed  to  be  due  ;  in  auch  case  ascertain  if  they  have 
been  found  to  produce  any  beneficial  effect. 

OBSERVATION  ON  AQUEOUS  METEORS  IN  GE- 
NERAL.— ^Tho  aqueous  meteors  we  have  just  noticed 
derive  their  origin  from  the  earth.  The  heat  of  the  sun 
and  of  the  earth  produces  the  vaporisation  of  a  part  of  the 
surface  waters  of  the  latter,  though  in  truth  water  emits 
vapour  even  at  a  temperature  below  the  freezing  point,  u 
lias  been  satisfactorily  proved  by  Dallon. 

Evaporation  proceeds  with  increased  rapidity  in  avacuiun; 
whence  it  is  evident  that  what  has  been  called  the  dissolV' 
ing  property  of  the  air,  is  nothing  more  than  its  bcillty 
of  holding  in  suspension  the  aqueous  particles  already 
vaporized. 

Heat,  whether  radiating  Irom  the  aim  directly,  or  pro- 
ceeding from  its  redected  rays,  dilates  the  atmosphere  and 
diminishes  its  pressure  on  the  surface  of  the  water,  thereby 
facilitating  evaporation;  while  the  air  itself  acquires  agreste 
capacity  of  containing  aqueous  vapour.  If  to  this  we  add, 
that  the  power  of  emitting  vapour  is  increased  by  an  increase 
of  temperature,  we  shall  have  the  complete  explanation  of 
the  fact  that  there  is  a  greater  quantity  of  aqueous  vapoiu 
in  the  atmosphere  in  summer  than  in  winter,  m  hot  th&ain 
cold  climates,  and  in  the  day  lime  than  at  night. 

Particular  and  local  circumstances,  by  modifying  the 
ascent  of  vapour  and  its  state  when  In  the  air,  occasions 
the  various  phenomena  we  have  mentioned  ;  and  it  is  only 
by  an  exact  and  regular  observation  of  the  pressure  of  the 
atmosphere,  the  degree  of  heat  and  cold,  the  direction,  the 


.s  and  duration  of  the  wind»,  &c.  that  they  can  be  sppa- 

telj  understood,  their  rf^ciprocal  action  explained  and  the 

Idle  grouped  together  into  a  perfect  System. 

The  utility  of  such  a.  system,  which  shall  embrace  and 
qjlain  all  the  phenomena,  would  be  very  great;  as  we 
lould  then  be  enabled  to  predict,  with  much  grealcr  cer- 
'nty  than  has  ever  yet  been  done,  the   periods  aud  the 

nitioa  of  fogs,  rain,  fair  weather,  Ike. — an  object  of  the 

t  importance  to  agriculture,  and  otherwise  of  general 

._Uity.     The  materials  for  such  a  system  are  far  from  com- 

I  ylete,  and  as  they  must  be  gleaned  from  the  whole  face 

\  of  the  earth,  the  necessity  of  attending  to  all  the  phenomena 

t  aqueous  meteors  must  be  evident  to  the  traveller,  when 

E  would  convey  precise  notions  of  the  cltaiatc  of  a  particu- 

counlry,  or  fimiish  data  to  the  science  of  Meteorology  in 

icial. 
LIGNEOUS  METEORS.— TAe  Jgtàa-faiutu,  St.  Elmo's 

re,  &c. — ^The  former  of  these  is  a  meteor  so  well  known  as 

rdly  to  require  being  noticed  here,  but  in  order  that  our 
[ticle  on  Igneous  Meteors  may  be  complete,  we  shall  say 
t  word  on  those  curious  appearances  so  long,  and  still  un- 
fortuoately,  the  terror  of  the  ignorant.  This  meteor  is  by 
tome  explained  to  depend  on  two  principle  causes,  Ist.  a 
disengagement  of  carburetted  hydrogen  gas,  and  2nd.  its 
inflaaunatioQ  by  electricity  ;  hut  this  idea  seems  erroneous. 

The  decomposition  of  organic  bodies,  animal  and  vege- 
table, it  is  true,  disengages  a  quantity  of  inflammable  gas, 
and  this  ii  the  reason  why  tnis  meteor  is  found  most 
fttQuently  hovering  over  burial  places,  swamps.  See.  ;  and, 
as  beat  Militates  putrefaction,  the  twites  fatui  are  more 
frequemly  seen  in  summer  than  in  winter  ;  but  as  the 
phenomenon  is  often  observed  when  the  atmosphere  is  by 
111)  means  overcharged  with  electricity,  it  seems  probable 
ilud  the  disengaged  gas  is  phosphuretted  hydrogen,  which  is 
knowQ  to  inflame  spontaneously  on  coming  in  contact  with 
the  air.  The  ignis  fatuue  deserves  no  particular  notice, 
unlnsa  in  any  spot  it  be  remarkably  frequent,  or  present  any 
tiling  rery  extraordinary.  Some  very  remarkable  ignes 
faitti  have  been  described  by  different  writers  and  tra- 
vrlln*. 

Those  coruscations  or  little  flames  sometimes  observed 
i"i  the  tops  of  steeples,  on  horses'  manes,  at  the  lips  of  um- 
Wllns,  on  the  points  of  soldiers'  arms,  at  the  masts  and 
yards  of  ships,  known  among  ub  by  the  name  of  St,  Elmo's 
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tire,  and  called  by  the  Spanish  Cuerpo  Santo,  and  br  coiw 
niption  Corptttance,  are  nrfsiimed  to  be  purely  electrical. 

Tbe  appearance  of  St.  Elino'a  fire  is  generally  regarded  at 
■ca  as  a  precursor  of  storms,  and  as  the  phenomenon  is  alirsTS 
curious,  it  is  deserving  of  being  described  whenever  it  H 
seen. 

Faltirg  Star»  have  ahared  ihe  fate  of  other  meteon 
not  only  in  being  regarded  as  ominous,  but  in  hanng 
been  attributed  to  a  variety  of  eausr»,  all  wide  of  the  tmth; 
nor  are  we  yet  quite  sstislicd  as  to  the  nature  and  cause  of 
the  ]>benomenon.  All  that  we  positively  know  is,  that  the 
regular  recurrence  of  showers  of  falling  staxs  about  the  lîth 
or  13lh  of  November  for  several  years,  serves  plainly  to  ill< 
dicate  that  tbeir  appeanince  is  not  accidental.  It  is  pr& 
sumed  that  these  shooting  stars  compose  a  nebula  revolvii^ 
round  tbe  sun,  and  that  the  earth  in  its  path  through  its  ob 
bit  passes  through  this  nebula,  or  ao  near  it  as  to  attract  th* 
bodies  which  compose  it,  and  which,  bv  their  nature  and  tlw 
rapidity  of  their  motion,  (about  14  miles  in  s  second),  bf 
came  first  inHnraed  upon  entering  our  atmosphere,  and  ait 
then  dispersed  in  it.  In  tbeir  direction  they  all  convoy  U 
a  particular  point  in  the  heavens,  whence  they  fall  in  pant 
lei  lines  towards  the  earth.  Indépendant  however  of  theM 
periodical  showers.sbooliugstarsmay  frequently  be  obscrvedj 
and  the  traveller,  in  his  peregrinations,  should  not  fail  to  oott 
the  phenomenon  whenever  it  may  occur  ;  indicatii^  mt- 
cisely  tbe  date  and  moment  oF  their  appearance,  and  taeir 
duration;  the  apparent  size,  colour  andluminousness  of  tbeM 
meteors;  the  direction  in  which  they  travel,  their  length  oF 
path,  and  the  trains  they  leave  behind  ;  their  greater  or  le» 
multiphcity,  and  their  presumed  height  ;  together  with  tha 
state  of  the  atmosphere  at  the  time,  and  of  the  weather  b^ 
fore  and  after:  in  short,  he  should  observe  every  thin( 
which  may  tend  to  throw  light  ou  a  subject  as  yet  butim- 
periectly  understood. 

Fire  Ball»  or  Meteoritr»  are  probably  of  a  similar  nfr 
ture  with  shooting  stars;  they,  however,  seem  to  cottw 
nearer  to  the  earth.  They  generally  explode,  and  th» 
explosion  is  frequently  accompanied  by  a  fall  of  whit 
are  called  meteoric  stones.  The  nature  of  these  \a  eilfaff 
earthy  or  metallic  ;  tbe  fonner  are  externally  coated  with  ft 
thin  black  vitreous  crust,  and,  upon  being  broken,  pr^wilta 
greyish  nians  of  a  granulated,  eartliy  and  porous  texture,  in* 
termixcd  with  small  crystals  of  olivine  or  pyroxene;  " 
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E-yfaole  very  much  resembling  certain  lavas.  Those  which 
rMe  metallic  arc  chiefly  composi'd  oi  iron  and  nickel,  some- 
r  âmes  they  ore  of  pure  maleable  iroD,  the  mass  benig  lull  of 
I  boles  like  a  sponge,  and  in  some  cases,  thickly  incrii«ted 
I  vith  small  honey-yellow  olivines. 

The  inflamed  bolls  move  with  astonishing  rapidity  ;  their 
IB  very  iutense,  and  when  tbey  are  high,  they  illuuii- 
a  great  extent  of  surface  in  the  line  of  their  passage. 
ley  are  sometimes  very  large,  and  sometimes  burst  into  a 
lower  of  fire  :  they  have  occasionally  done  cousiderable 

*  The  traveller,  whenever  be  may  witness  such  phenomena 
lould  carefully  note  every  circumstance  regarding  tbetu  ; 
V  although  they  do  not  generally  seem  to  be  connected 
with  the  state  of  our  atmosphere,  and  only  appear  occasion. 
L  tfy,  thi^  deserve   attention  like  all  other  phenomena  uf 

higkinnff  and  Thwnder. — Every  one  who  has  observed 
[htnmg  knows  that  it  prissent*  différent  appearances  ;  it  is 
netimes  forked  or  darting  in  zigzag,  straight  or  curved 
«  from  the  earth  to  a  cloud,  or  from  a  cloud  to  tbe  earth, 
lis  is  the  most  dangerous  kind  :  sometimes  the  sliock 
r  from  cloud  to  cloud,  in  which  case  it  is  harmless, 
icr  is  no  more  than  the  noise  produced  by  the  sudden 
■charge,  and  re-echoed  among  the  clouds.  The  colour  of 
^tniug  differs  considerably  ;  it  is  sometimes  white  and 
■netimea  of  an  orange  colour,  or  of  a  rosy  red,  or  blue  like 
e  flame  of  bumiiig  sulphur.  In  summer  we  often  sue  what 
i  termed  sheet  lightning,  unaccompanied  by  any  noise, 
r^is  is  sometimes  nothing  more  than  the  reflection  in  the 
rtilouds  of  lightning  too  far  off  for  the  diacbarge  to  be  heard, 
d  sometimes  is  the  effect  of  a  great  raredction  of  the  at- 
Mphero,  which,  preventing  the  accumulation  of  the  elec- 
c  fluid  beyond  a  certain  limit,  permits  ita  diffusion  among 
e  ctuuds  in  lambent  and  noiseless  flashes. 

e  countries  are  much  more  subject  to  electrical  dis- 
I'ldttJ^es  than  others;  thus,  in  Jamaica,  it  thunders  almost 
\  Crery  day,  and  there  are  places  in  North  America,  as  at  lake 
L^oron,  and  other  spots,  where  thunder  is  constantly  heard. 
Hinder  ïa  also  common  in  mountain  regions  where,  from 
?U8sioD  of  the  sound  among  the  rocks,  tlie  effect  is 
ally  sublime. 

^  Thunder  storms,  by  estabUshing  an  equilibrium  in  the 
'Bclricityof  the  atmosphere,  and  other»-ise  purifying  and 
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refreshiiig  the  air,  «re  very  beneficial.  Thunder,  it  i* 
affirmed,  has  a  rcnurkahle  effect  on  fermenting  Uqiiore,  on 
milk,  &c. 

The  tVequency  of  thunder-storma,  the  reason,  and  timeof 
day  when  they  happen,  iheir  duration,  the  nature,  directioa 
and  colour  of  the  lightning,  and  its  eifects,  should  be  atten- 
tively noticed  by  the  observant  traveller.  Is  the  lightning 
observed  to  shoot  up  from,  or  to  lall  upon,  particular  spots  Î 
JH)  as  to  induce  the  oetief  thnt  particular  obgects  at  the  sur- 
foce,  or  the  nature  of  the  soil,  or  of  the  substrata,  have  uiy 
influence  on  the  phenomena. 

OPTICAL  METEORS.— 7^  ifrtrniow.— Whenever  die 
sun's  raya  fall  upon  minute  drops  of  water,  as  those  of  nia 
or  the  spray  &om  a  waterfall,  or  from  dashing  waves,  or  upon 
the  dew  on  the  grass,  kc,  they  are  refracted  into  the  pris- 
matic colours  and  reflected  back  to  the  eye  of  «  person 
standing  with  his  back  to  the  sun,  in  the  furm  of  a  coloored 
arch  or  bow.  The  rainbow  is  sometimes  accompanied  by  ■ 
secondary  one  above  it,  of  double  the  breadth,  but  in  whioh 
the  colours  are  Jn  a  reversed  order,  and  much  paler  ;  besides 
these  two  bows,  there  are  sometimes  supernumerary  ones. 
The  semicircle  is  seldom  ever  complete,  and  whenever  it  !(, 
it  can  only  be  when  the  sun  is  on  the  horizon.  On  hi^ 
mountains  a  great  deal  more  than  the  semicircle  may  Kme- 
times  be  seen.  Eccentric  bows  occasionally  appear,  they 
are  due  to  the  reflcctiou  of  the  sun's  image  in  water.  Lunar 
rainbows  at  times  occur,  tliough  seldom,  and  when  tbey  are 
aeen,  are  observed  to  be  very  pale,  and  generally  to  bemerdj 
of  a  yellowish  white  colour.  Bows  of  this  kind  are  aoine- 
timea  produced  by  fogs  and  are  called  Fuff-bows. 

Any  thing  remarkable  in  the  appearance  of  rainbows 
must  of  course  be  noted.  It  would  be  well  in  all  caws  to 
take  the  angular  distances  of  the  supplementary  bows,  when 
there  are  any,  from  the  principal  dow,  and  the  augular 
height  at  which  the  hows,  both  principal  and  supplemcntajty, 
cease  to  be  visible. 

Haht  and  CoroncB,  and  particular  Appearance  ùf  âe 
Sun  vr  Moon. — Whenever  light  fleecy  clouds,  aqneout 
vapours  or  small  icy  crystals,  are  interposed  between 
the  eye  and  the  aun  or  moon,  these  luminaries  are  ob- 
served to  be  siuTounded  with  one  or  more  Iurijdous 
rings,  and  sometimes  exhibiting  more  or  less  vividly  the 
prismutic  colours  :  these  rings  are  called  Halos  or  Coron», 
though  the  latter  name  has  sometimes  been  given  to  a  parti- 
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enlar  modification  of  the  phenoinenoii.  Halos  and  Coroiiœ 
•eem  h>  be  more  common  in  some  countries  than  in  others. 
According  to  Muschcnbroeck  thej  are  extremely  fre que nt  in 
HoUaud  1  this  frequency  is  worthy  of  notice.  HtJos  are 
best  obaer\'ed  by  reflection  in  still  water. 

If  the  traveller  be  inclined  to  notice  halos  in  detail,  he 
Siust  observe  the  number  of  rings,  the  angular  diameter  ot 
eccb,  the  breadth  of  the  rings,  their  colours,  and  the  order 
of  these  colours  with  regard  to  the  sun  or  moon . 

Some  halos  have  been  seen  that  were  eliptical,  Ijut  Dr. 
Smith  has  shown  this  to  be  an  optical  illusion;  nevertheless, 
whenever  a  halo  appear  elliptical,  or  the  sun  or  moon  not 
.in  the  centre  of  the  halo,  the  distance  between  the  disc  of 
like  sun  or  moon  and  the  halo  must  be  taken  in  the  direction 
of  the  four  radii; — 

Id  taking  the  angular  diameter  of  halos  the  interior  edge 
•aiuat  be  used. 

The  interposition  of  clouds  and  vapour  does  not,  however, 
'llways  produce  halos;  they  sometimes  only  modily  the 
^pearance  of  the  sun  or  moon,  occasionally  showing  the  sun 
IKrely  shorn  of  his  beams,  his  disc  being  white;  sometimes 
lliey  colour  the  disc  ;  it  has  been  seen  of  a  blood  red,  of  a 
jbright  blue  colour,  &c.  :  sometimes  it  is  distorted,  or  mag- 
;iBtfied,  particularly  when  near  the  horizon.  Of  these  appcar- 
^ces,  those  which  show  the  disc  coloured  are  occasioned 
■y  dry  exhalations.  Singular  appearances,  then,  of  the  sun 
or  moon,  are  worthy  of  observation,  as  they  indicate  parti- 
cular states  of  the  atmosphere,  and,  in  some  cases,  are  pretty 
eertain  prognostics  of  changes  in  the  weather. 

Parhelia  and   Paraaelenea,    or   mock   suns  and  mock 

ttooas.  are  occasioned  by  a  complication  of  eccentric  halo« 

rhlch  intercept  each  other;  the  images,  more  or  less 
night,  of  the  sun  or  moou  being  generally  at  the  points  of 
intersecticai  ;  we  say  generally,  for  the  images  are  some- 
^mes  aeen  In  parts  of  halos  not  apparently  intersected  by 
any  others.  The  halos  are  sometimes  all  complete,  at  others 
■ffalj  a  portion  of  some  of  them  is  seen,  and  sometimes  not 
one  perfect  ring  is  observed.  The  diameters  of  the  halos 
iVe  generally  about  45°  or  90^. 
,  Parhelia  and  Paraselenes  are  generally  attributed  to  fro- 

1  vapour  floating  in  the  atmosphere,  and  are  indeed  sel- 
seen  but  in  very  cold  weather.     It  is  needless  to  say 

whenever  the  traveller  is  so  fortunate  as  to  witness  these 

%  all  times  striking,  and  sometimes,  very  beautifiil  pheno- 
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menn.he  should  notice  them  in  all  their  details;  obsemng  ibc 
date  and  lime  of  day  of  the  appearance,  una  the  seven! 
chants  it  undiTKoes  ;  the  number,  directiou,  diametav 
thickness,  and  colours  of  the  lings,  or  portions  of  rîngi; 
their  distance  from  the  sun  and  from  each  other;  the  angu- 
lar dimensions  of  the  disc  of  the  sun  or  moon  ;  the  namW, 
position,  and  angular  dimensions  of  the  images  of  the  sun 
or  mooD  ;  their  relative  brightness  and  colours,  &c.,  toge- 
ther with  the  state  of  the  atmosphere  at  the  lime,  as  to  tern- 
perattire,  pressure,  and  humidity  ;  the  kind  of  weather  trhicfa 
immediately  precedes  the  phenomenon;  and  whtHher  it  be 
followed,  and  how  soon,  by  rain,  hail,  or  snow.  In  the  two 
latter  cases,  the  form  and  transparency  of  the  hftil  stonca 
should  be  observed,  and  the  crystal! ization  of  the  snow. 
We  have  ourselves  observed  parhelia  in  Russia,  and  they 
were  always  followed  by  a  fall  of  frozen  spiculse. 

T!ie  Miraffe  is  another  optical  phenomeaon  occaaioned 
either  by  strata  of  vapour,  or  of  air  of  different  density.  It 
was  known  to  the  ancients  being  described  by  Theophraatui 
and  QuintUB  Curtius.  There  are  different  kinds  of  mirage. 
Sometimes  the  phenomenon  presents  itself  in  the  fonn  of  an 
extensive  sheet  of  water,  in  which  objects  are  reflected 
as  they  might  be  in  a  lake  ;  sometimes  the  images  of  objects 
are  seen  reflected  in  the  air  either  in  their  proper  [>osition  or 
reversed,  and  occasionally  both  together.  In  some  caiea 
the  images  are  fringed  with  the  prismatic  colour».  These 
aerial  representations  are  often  seen  when  the  objects  them- 
selves are  not  visible,  or  are  even  below  the  horizon. 

The  mirage  is  much  more  common  than  is  generally  be* 
lieved:  every  one  has  heard  of  that  seen  in  Egypt  by  Âe 
French  army.  Tlie  mirage  is  also  known  m  Persia  where 
it  is  called  5'fr-a6  or  5ir-(i6(  miraculous  water);  in  the  western 
desserts  of  India  it  is  called  Tchiitram  (picture).  In  the 
Sanscrit  language  it  ia  called  Mriga-lrichna  (thirst  of  the 
Gazel).  Mr.  Biot  has  observed  the  mirage  at  Dunkirk,  and 
it  is  said  to  he  not  uncommon  along  the  coast  in  the  depart- 
ment of  Calvados.  Humboldt  has  observed  it  at  Cumana, 
and  wo  have  ourselves  seen  it  at  the  Cape  of  Good  Hope. 

It  is  however  an  error  to  believe  that  this  phenomenon  it 

fieeuliar  to  plains  and  to  the  sea.  Jurine  obser\ed  it  on  the 
like  of  Geneva,  where  it  was  produced  by  the  lateral  rever- 
beration from  the  mountains.  It  is  also  said  to  be  seen 
among  the  Ilarlz  mountains,  in  Hanover,  and  it  has  been 
observed  oa  the  Southerfell.  in  Cumberland,  and  elsewhere 


OPTICAL    ME1 


105 


I  tn  our  own  country.  On  the  16th  July,  1820,  the  village  of 
Great  Paxton  vnlh  its  depeiidentics,  was  seen,  as  if  stia- 
pended  in  the  air.  The  inhabitants  of  Merou  in  India  give 
to  these  suspended  images,  formed  by  refraction,  the  name 
eg  Sikoté  {cuMe  of  the  Cold  season),  and  the  people  of  the 
iplaina  which  are  watered  by  the  Tchembaul  and  the  Jumna 
~'l  the  mirage  Dissiuer  (prognostic).  Heat  destroys  the 
ité.  Wind  prevents  the  appearance  of  mirage  of  any 
I,  and  difiBipBteg  it  when  formed. 

►  Colonel  Todd  has  given  a  very  interesting  description  of 
■■Terticle  mirage  which  he  observed  at  Hiasar,  where  the 

pbabilanta  call  it  the  City  of  Rajuh  Ifirc/ifnd,  a  personage 

iriebrated  in  the  fobulous  history  of  India.     But  perhaps 

e  mo«t  remarkable  mirage  is  that  observed  at  Iteggio,  ajid 

■wn  by  the  name  of  Fata  Morgana.     It  has  been  repeat- 

y  described.     All  those  phenomena  known  by  the  names 

Ltf  the  Enchanted  Island,  Cape  Fly-away,  the  Flying  Dulch- 

I  un,  &c.,  ore  so  many  ciTects  of  the  mirage,  or,  as  it  is 

[  nmetimes  caUed,  looming. 

The  traveller  should  not  fail  to  describe  exactly  all  the 
gbrumatanees  of  the  phenomenon  whenever  be  may  see  it, 
I  together  with  the  state  of  the  atmosphere;  and.if  tbc  mirage 
^  be  ovpr  wiiter  or  sand,  their  temperature  as  compared  with 
_  t  of  the  air  should  he  observed. 
y  Zodiacal  Light. — This  is  a  meteor  which  presents  itself 
■  aie  form  of  a  whitish  light  somewhat  resembling  that  of 
Te  mi  Iky -way.  It  is  perceived  in  the  heavens  at  certain 
bies  of  the  year  ailer  the  sun  has  set,  and  before  it  rises. 
'  :  shape  is  that  of  a  lancet  blade,  or  of  an  acute  pyramid  ^ 
's  cMjnBned  within  the  limi^  of  the  zodiac,  and  seems  to 
t  obliquely  on  the  horizon.  It  is  by  some  regarded  as 
b  atmosphere  of  the  sun  and  its  pointed  appearance  is  due 
the  direction  in  which  we  see  its  really  lenticular  form. 
Sien  cMinsider  it  as  a  nebula  revolving  in  the  plane  of  the 
r  eqaator,  and  late  observations  seem  to  point  it  out  as 
e  source  of  those  showers  of  shooting  stars  already  men- 
jned. 

►  The  Zodiacal  light  is  more  or  less  visible  according  to 
ticular  circumstances,  in  the  absence  of  which  it  is  nut 

it  all.  One  of  the  circumstances  the  most  lavourable 
to  it»  appearance  is,  that  it  extend  sufiicieiitly  along  tlie 
iodiac,  «tid  that  the  obliquity  of  the  zodiac  itself  be  [lot 
Uu  great  as  regards  the  horizon,  otherwise  the  zodiacal  liglit 
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will  be  absorbed  in  that  of  the  twiliglit  or  the  dawn.  The 
poiut  of  the  spindle-fonned  appearance  is  geiienJly  diiwled 
towards  some  star  in  the  xoaiac.  It  appears  thus  in  the 
evening  in  the  spring,  and  in  the  morning  in  the  autumn  ; 
in  the  evening  to  the  east  of  the  sun,  and  ui  the  morning  to 
the  west.  Its  two  extremities  ma;  be  aeeo  on  the  wuue 
night  about  the  time  of  the  solstices,  particnlarly  the  wiater 
solstice,  when  the  ecliptic  makes,  night  and  morning,  aeailj 
equal  angles  with  the  horizon,  and  these  axe  sufiicientlj 

f;reat  to  allow  a  considerable  portion  of  the  pointa  of  the 
ight  to  appear  above  the  line  of  the  twilight.  It  is  thus 
that  it  was  observed  hy  Cassini  on  the  4th  December,  I6S7, 
at  half-past  six  in  the  evening,  and  at  forty  minutes  paat  four 
on  the  following  morning. 

The  summer  solstice  has  the  disadvantage  of  a  greater 
obliquity  of  the  ecliptic  to  the  horizon,  and,  what  is  still 
more  unfavourable,  the  inconvenience  of  a  more  extcasive 
twilicht  ;  it  is  just  the  reverse  with  the  winter  solstice. 

The  zodiacal  light  must  be  more  easily  perceived  in  the 
torrid  zone,  and  particularly  near  the  equator  ; — IsC.  because 
in  those  countries  the  obliquity  of  the  zodiac  to  the  hoiûoD 
is  leas,  and  2nd,  because  tnc  twilights  are  very  short. 

The  traveller  will  take  notice  of  every  circumstance  rela- 
ting to  the  zodiacal  lights;  he  will  particularly  observe  the 
constellationa  through  which  it  passes,  the  star  to  which  its 
point  attains,  and  the  angular  breadth  of  the  phenomeuon  st 
a  given  distance  from,  but  near  to,  the  horizon. 

The  Aurora  Bmval'a  has  been  so  often  described,  that 
the  various  appearances  it  assumes  must  be  known  to  all, 
notwithstanding  which  the  real  nature  and  cause  of  the  phe- 
nomenon are  vet  a  mystery,  ill  that  the  traveller  can  do, 
when  he  may  be  in  a  situation  to  observe  this  singular  phe- 
nomenon is,  to  note  the  day  and  hour,  the  appearances  pre- 
sented by  the  aurora,  the  manner  of  its  commencement,  and 
termination,  its  duration,  its  extreme  points,  its  angular 
extent,  and  height  of  the  arch,  as  also  the  ordinary  meteo- 
rological observations  at  the  time,  and  the  effect  of  the  au- 
rora on  the  magnetic  needle. 

Meteorolooical  Ousehvations. — Such  then  u«  the 
several  phenomena  termed  in  general  meteors,  and  the  ob- 
servations  the  traveller  should  make  on  each.  But  isolated 
facts  teach  verj^  little,  and  the  observation  of  the  phenoineiia 
which  any  particular  meteor  may  present,  is  really  interest- 
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^•bf  only  in  aa  much  as  it  is  combined  with  that  of  all  the 
otner  meteorological  facta  and  circumstances  which  procedt^. 
accompany,  or  fallow  it. 

In  all  the  great  citiea  of  Europe  detailed  registera  arc 
kept  of  the  italc  of  the  weather  and  the  meteorogical  phenu- 
mpDa  ;  the  object  of  which  is  to  determine,  by  a  long  ee- 
net  of  observations,  the  precise  nature  of  the  climate  of  the 
place,  and  to  arrive  as  nearly  as  possible  at  a  knowledge  of 
the  circumstances  by  which  it  ia  regulated.  The  traveller 
aha  changes  place  continually,  cannot  be  expected  to  col- 
lect a  sufficient  number  of  observations  at  any  one  place  to 
be  nf  much  use  in  determining  the  chmate  of  that  place, 
but  the  traveller  who  remains  even  a  few  days  at  any  station 
may  collect  data  of  great  interest.  The  longer  he  remaius 
U  any  place,  the  more  important  eœt  par  will  bis  meteoro- 
logical observations  he  ;  but  he  should  omit  no  opportunity 
of  making  them  at  all  times  and  places.  In  certain  comi- 
Iries  the  climate,  frora  a  variety  of  causes,  is  almost  exactly 
ihc  same  over  considerable  regions,  in  which  cases,  obser- 
vations that  are  made  at  different  points  may  be  sufficiently 
fharacteristic  of  the  whole  ;  in  other  cases  again,  the  differ- 
ence of  one  day's  journey  may  bnng  the  observer  iutu  an 
fnlirely  different  climate. 

The  principal  objects  which  should  engage  attention  are 
ihe  temperature  of  the  atmosphere,  its  electricity,  its  prcs- 
curc,  its  humidity,  and  its  movements  or  the  winds  ;  these 
il  is  which  give  rise  to  the  meteors  we  have  spoken  of,  and 
which  in  their  turn  modii'y  the  state  of  the  atmosphere. 

Order  and  regularity  are  essential  uot  only  in  making  me- 
teorological observations,  but  in  the  method  of  registering 
them.  The  table  No.  2  shDws  the  way  in  which  the  ob- 
servations should  be  set  down. 

The  Thermometer  serves  to  point  out  the  degrees  of  heat 

aad  cold;  the  Barometer,  the  atmospheric  pressure;    the 

Hygrometer,  it»  moisture  or  siccity  ;  the  Anémomètre,  the 

mi§OKe  and  direction  of  the  wind  ;  the  Eudiometer,  the  quality 

T  the  air  ;  the  Pluviometer,  the  quantity  of  rain  or  snow 

bich  falls  ;  the  Electrometer,  the  kind  and  quantity  of 

îctricity  with  which  the  air  is  charged,  and  the  changes 

ich,  in  this  respect,  take  place  during  storms  and 
passage  of  clouds.      These  several  instruments  will 

!  found  described  in  the  section  Inetrumenl».  They 
itld  all  as  much  as  possible  be  of  the  very  best  ei 


IU°  UETEOROLOGICAL   OBSERVÂTIOKS. 

and  when  there  are  more  than  one  of  any  kind  they  «honlil 
be  numbered,  and  compared  belbre  they  are  used,  with 
the  standard  instruments  of  some  ob9er%'Btory,  and  ii  Dole 
of  the  dilferenceB  made  out  in  duplicate  :  one  copy  to 
remain  at  the  observatoiy  and  the  other  to  be  taken  by  the 
traveller,  the  reduction  of  whose  observations  to  tho«e  of 
the  standard  instrumenta  should  not  be  made  at  the  time 
of  observation,  but  subsequently,  and  at  lelaure. 

The  following  are  the  general  recommendatioos  and  pre- 
cautions drawn  up  by  Sir  J,  HerscheQ  fcr  meteorological 
observations,  and  which  the  traveller  cannot  do  better 
than  observe  strictly  as  far  as  he  is  able  : — 

1.  The  continuity  of  observations  ought  to  be  intemipted 
as  little  as  possible  by  changea  in  the  adjustmcnta  of  in- 
struments, in  their  places,  exposure,  mode  of  axing,  or  of 
reading  off  and  registering  them.  Wiienever  any  alteration 
in  these  or  any  other  particulars  takes  place,  especially 
such  as  are  likely  to  affect  the  zero  noinls,  or  otherwise  to 
influence  the  mean  results,  it  should  be  noticed  in  the 
register. 

2.  So  far  as  possible,  registers  sliould  be  complete  ;  but 
if  by  unavoidable  circumstances  of  absence,  or  irom  other 
causes,  blanks  occur,  no  attempt  to  fill  them  up  by  general 
recollection,  or  by  the  apparent  course  of  the  niimben 
before  and  after,  should  ever  be  made. 

3.  The  observations  should,  if  possible,  all  be  made  bj 
one  person  :  but  as  this  may  otteii  be  impracticable,  the 
principal  observer  should  take  care  to  instruct  some  one 
now  to  do  it,  aud  should  satisfy  himself  by  many  trials  thsl 
they  observe  alike. 

4.  The  entries  in  the  register  should  be  made  at  the  time 
of  observation,  and  the  numbers  entered  should  be  those 
actually  read  off  on  the  respective  scales  of  each  instrument  ; 
on  no  account  applying  to  them,  previous  to  entry,  any  aoit 
of  correction,  as  tor  instance  for  zero,  for  temperature,  for 
capillarity,  &c.  All  these  and  the  like  corrections,  b«ing 
matter  of  calculation  and  reasoning  from  other  observations, 
are  to  be  reserved  till  the  final  discussion  of  the  series  and 
for  separate  determination  and  statement. 

5.  If  copies  be  taken  of  the  registers  they  should  be 
caret\tlly  compared  with  the  originals  bv  two  persons,  one 
reading  aloud  from  the  original,  and  the  («lier  attending 
to  the  copy,  and  then  exchanging  parts  ;  a  process  always 
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advisable,  wherever  great  masses  of  figures  are  required  to 
be  correctly  copied. 

6.  The  register  of  every  instrument  should  be  kept  in 
parts  of  its  own  scale,  as  read  off;  no  reduction  of  foreign 
measures  or  degrees  to  British  being  made  ;  but  it  shoiud 
of  course  be  stated  what  scale  is  used  in  each  instrument. 

The  times  of  observation  will  of  course  depend  upon 
circumstances  ;  Sir  J.  Heischel  recommends  sun-rise,  noon, 
sun-set,  and  midnight  ;  but  many  circumstances  may  render 
this  inconvenient  if  not  impossible.     It  is  therefore  pro- 
posed to  observe  three  times  a  day,  at  8  in  the  morning, 
at  2  p.m.,  and  at  8  in  the  evening.     Other  hours  may  be 
chosen,  taking  care  only  that  they  be  precisely  indicated,  and 
that  the  morning  and  evening  observations  be  at  equi-dis- 
tant  intervals  of  time  from  the  mid-day  observation.     When 
observations  cannot  be  made  at  night,  which  it  is  very  desi- 
rable they  should,  the  traveller  should  employ,  if  possible, 
those  instruments  which  mark  the  maxima  and  minima  in 
the  absence  of  the  observer. 

It  is  further  recommended  to  observe  four  days  in  the 
year,  hourly  throughout  the  whole  twenty-fom*  hours  of  these 
days,  and  the  adjoining  six  hours  of  the  days  preceding  and 
following;  the  days  fixed  upon  are  the  2l8t   March,   the 
21  gt  June,  the  21st  September,  and  the  2l8t  December, 
unless  any  one  of  these  aays  should  happen  to  be  a  Sunday, 
when  the  observations  are  to  be  made  on  the  22nd.     The  ob- 
lervations  to  commence  at  six  o'clock  a.m.  of  the  appointed 
days,  and  terminate  at  6  p.m.  of  the  following,  according  to  the 
usual  reckoning  of  time  at  the   place.     The  observations 
should  be  made  at  the  commencement  of  each  hour,  and  in 
all  cases  the  precise  hour  and  minute  of  each  reading  should 
be  expressly  noted.     In  registering  meteorological  observa- 
tions,   the  longitude,  latitude,  and    height  of  the  station 
above  the   level  of  the  sea  shoidd  always  be  stated  when 
known. 

All  observations  must  be  registered  as  soon  as  made,  each 
in  its  appropriate  column.  In  that  headed  State  of  the  Hea- 
tens  (see  the  Table),  will  be  marked  the  state  of  the  weather 
as  fine,  cloudy,  rainy,  &c. 

In  the  column  of  Particular  phenomena  will  be  registered 
the  occurrence  of  storms,  thunder,  &c.  the  appearance  of 
rainbows,  halos,  the  aurora  borealis,  &c.  ;  and  under  the 
head  of  Remarks  will  be  inserted  all  details  worthy  of  notice, 
the  formation  of  clouds,  the  shape  and  size  of  hail-stones, 
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tho  forma  of  aiiow  cTÛtals,  the  dunitioQ  of  iho  different 
phenomrna,  Uc. 

With  regard  to  the  Eudiometer  it  may  be  remarked,  that 
as  experiments  olleii  repeated  give  in  all  places  nearly  (be 
■ame  results,  it  is  hardly  necessary  to  make  regular  observi- 
tions  with  this  instrument.  It  need  only  be  used,  whenever 
there  is  reason  to  believe  that  particular  circumstances  ma^ 
have  had  some  influence  in  changing  for  a  while  the  consti- 
tution of  the  atmosphere,  and  then  the  results  of  the  experi- 
ments may  be  consigned  in  the  column  of  remarks. 

Few  travellers,  as  we  have  already  observed,  remain  long 
enough  in  one  place  to  make  any  extensive  series  of  obser- 
vations, they  will  therefore  have  little  occasion  for  calcu- 
lating means  ;  if,  however,  the  great  number  of  obscrvatiouc 
made  at  (he  same  place,  should  render  this  desirable;  it 
may  be  done  if  the  uidividual  be  accustomed  to  the  opcta- 
tion  ;  if  not,  he  had  better  leave  the  general  results  to  be 
worked  out  by  those  who  are  better  versed  in  these  matten. 

Indépendant  of  the  meteorological  observatious,  property 
80  called,  which  we  have  just  enumerated,  there  are  other 
phenomena  bearing  relation  to  climate  which  are  particularly 
worthy  of  the  traveller's  attention,  if  time  and  other  cir- 
cumstances will  allow  him  to  examme  them.  These  are 
the  temperature  of  the  earth,  and  the  terrestrial  magnetism. 

TEMPERATURE  OF  THE  EARTH.— There  is  much 
diversity  of  opinion  regarding  the  cause  of  tlie  beat  ob- 
served at  the  earth's  surface.  By  some  it  is  attributed  to 
6re  in  the  bowels  of  the  earth  ;  by  others  it  is  conceived  to 
be  derived  from  the  sun's  calorific  rays;  and  some  suppose 
it  to  result  from  a  particular  modification  of  subtile  matter 
set  in  motion  by  the  luminous  rays  of  the  sun,  while  others 
again  attribute  all  to  the  agency  of  electricil^.  It  would 
be  foreign  to  our  purpose  to  discuss  these  opinions.  The 
facts  seem  to  be,  that  the  sun,  either  directly  or  indirectly, 
is  the  grand  source  of  heat,  though  the  existence  of  sub- 
terraneous fire  is  indisputable.  Thus  both  the  sun  and 
terrestrial  fire  contribute  to  the  temperature  of  the  earth, 
with  this  difference,  however,  that  the  influence  of  the  sun 
seems  limited  to  very  insignificant  depths  below  the  surface, 
beyond  which,  the  heat  increasing  downwards,  seems  due 
to  subterraneous  fire.  The  limit  between  the  two  influence», 
that  of  the  sun  and  of  the  earth's  own  heat,  forms  a  zone  of 
uniform  temperature,  the  depth  of  which  from  the  sur&ce 
is  diflercnt  in  different  places:    generally  speaking  it   is 
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ileepest  in  the  region  of  the  equator,  and  conies  nearer  Co 
the  surface  in  the  neighbourhood  of  the  poles;  but  local 
circUDutances  iuterrert  this  order  in  many  places.  On  the 
one  haad,  the  depth  to  which  the  auns  caJorific  influence 
extends  dilfers  with  the  latitude,  the  loiigitudi.-,  the  height 
ïlwre  the  ierel  of  the  sea,  and  the  particular  aspect  of  the 
place  ;  and  it  is  still  further  modilied  by  the  nature  of  the 
soil,  and  the  vegetabon  at  its  surtace.  On  the  other  hand, 
the  proxiinity  or  remoteness  of  volcanic  fire,  the  number, 
liirection  and  esctcnt  of  the  subterranean  flues,  conveying  hot 
m,  vapour,  or  thermal  water,  and  the  greater  or  less  con- 
ducting power  of  the  mineral  masses  wliich  compose  the 
tabstrata  of  the  earth,  all  tend  to  produce  irregularity  in 
tbe  form  of  the  zone  of  uniform  temperature.  Above  this 
tone  the  temperature  of  the  earth  varies  at  the  same  depths 
m  different  places,  and  at  the  same  place  in  different  sea- 
'^  :  each  place,  however,  there  is  a  mean  annual 
'e  ;   and   &om  eicpcriments  and  calculations  al- 

idy  made,  it  is  found,  that  several  places  liave  the  same 
mean  annual  temperature  ;  lines  drawn  through  these  are 
termed  Itogeothermal  lines  ;  and  lines  drawn  through  those 
puis  of  the  earth  where  the  mean  annual  temperature  of  the 
air  is  the  same  are  called  laothermal  lines.  According  to 
Mr.  Kupffcr,  the  isogeothermal  and  iaotherma]  lines  cor- 
respond at  about  45°  of  latitude  in  our  hemisphere.  From 
this  towards  the  equator  the  temperature  of  the  soil  is  in- 
ferior to  that  of  the  air;  whereas  trom  the  same  parallel 
towards  the  pate  the  mean  heat  of  the  sod  is  greater  than 
diat  of  the  air.  The  geotfacrmal  equator,  or  the  hne  join- 
ing the  places  where  the  mean  annual  temperature  of 
the  earth  is  greatest,  does  not  coincide  exactly  with  the 
equator  of  the  earth,  nor  ia  it  a  regular  great  circle  ;  it  is 
an  irregular  curve,  and  so  are  all  the  isogeothermal  and  igo- 
tfaennal  lines,  owing  to  local  influences. 

The  mean  heat  of  the  earth  above  the  stratum  of  constant 
■  temperature  is  determined  by  actual  observation,  and  by 
'  auctions  from  the  observed  temperature  of  springs.     We 

ive  already  recommended  the  temperature  of  springs  to 

e  particular  attention  of  the  traveller,  and  we  reiterate  the 

ecommendation  here  :  the  method  of  observing  the  tem- 

ilure  of  spring!  is  given  in  the  section  Opehations. 

i  method  of  deducing  the  temperature  of  tlie  soil  from 

t  of  springs  is  b^  algebraical  formute,  which  it  would  be 

.._  ._    _..^  object  to  detaiJ.     The  temperature  of  tUe 
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soil  may  be  taken  directly  by  thermomelrieal  obsorvalioiu. 
For  die  details,  see  Opbritionb. 

A  separate  register  will  of  course  be  kept  for  the  tem- 
perature of  springs  and  of  the  earth  directly,  aiid  every  cir- 
cumstance which  can  be  supposed  in  any  way  to  influence 
that  temperature  must  be  carefiiUy  noted. 

We  must  not  omit,  in  speaking  of  the  temperaturr  of  the 
earth,  to  point  ont  the  desirableni.>ss  of  making  observations, 
in  polar  regions,  on  the  thickness  of  frozen  soil.  Late 
observations  have  proved  that,  in  high  northern  latitudes, 
the  soil  is  permanently  frozen  to  a  very  great  depth,  and 
that  the  effect  of  the  summer's  heat  is  limited  to  the  thawing 
of  the  surface  a  very  little  way  down.  Observations,  there- 
fore, on  this  subject  should  be  made  whenever  the  traveller 
finds  himself  in  countries  where  there  is  reason  to  believe 
that  the  soil  is  permanently  frozen.  For  these  esperimcnts, 
wells  must  of  course  be  dug,  and  if  possible  continued  till 
the  whole  layer  of  frozen  soil  be  passed.  The  thickness  of 
the  frozen  stratum  must  be  observed,  and  the  nature  of  the 
soil,  as  also  the  different  effects  produced  by  the  cold  at  the 
different  depths  attained,  and  in  each  different  kind  of  soil 
that  is  passed.  The  frozen  soil  should  be  observed  witli  a 
magnifying  glass,  in  order  to  discover  the  mode  in  which  the 
moisture  in  t1iL>  earth  is  frozen.  Are  any  continuous  sheet* 
of  ice  met  with  f  or  is  the  whole  mass  interspersed  with 
minute  crystals  of  frozen  water?  What  is  the  precise  situ- 
ation in  longitude  and  latitude  of  the  spot  where  the  expe- 
riment is  made,  its  height  above  the  level  of  Che  sea,  it* 
aspect  as  regards  tlie  sun,  and  the  nature  of  the  vegetation, 
if  there  be  any,  at  the  surfacef  The  time  of  the  year  must 
also  be  noted,  and,  should  the  surface  be  thawed,  at  what 
depth? 

TERRESTRIAL  MAGNETISM.— Thr^e  thing»  are  to 
be  observed  regarding  terrestrial  magnetism  ;  Ist,  the  vari* 
ations  of  the  needle,  2nd.  the  dip,  and  3rd.  the  magnetic 
intensity.  These  operations,  to  be  nicely  performed,  require 
time  and  conveniences  not  always  at  the  traveUcr's  dispo- 
sition ;  they  also  require  instruments  constructed  expressly 
for  the  purpose,  and  which,  in  long  travels  by  land,  are 
liable  tobe  injured,  and  rendered  uselens.  We  have,  thens 
fore,  merely  described  in  the  section  Instruments  {which 
see)  such  as  are  the  must  simple  ;  the  compass  and  dipping* 
needle.  Obaenations  with  these  are  easily  made,  and  thoncb 
they  may  not  have  all  the  importunce  of  obsenauons  made 
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with  the  more  delicate  apparatus,  and  greater  regularity 
employed  in  observatories,  they  may  still  be  of  great  iuterest. 
Those  who  intend  observing  terrestrial  magnetism  with  all 
possible  nicety,  must  serve  a  kind  of  apprenticeship  to  the 
task  ;  that  is,  they  must  undergo  a  regular  course  of  instruc- 
tion for  the  purpose.  Such  a  course  we  cannot  detail  here, 
and,  to  treat  the  subject  superficially,  would  be  of  no  use. 
In  the  section  Opérations  we  have,  therefore,  given  merely 
what  information  is  necessary  for  observing  with  the  ordinary 
instruments. 


DIVISION  II. 


PRODUCTIONS  OF  A  COUNTRY. 
SECTION  1. 


GEOLOGY  AND  MINERAL  PRODUCTIONS  OF 
A  COUNTRY. — Adi'quately  to  describe  the  geology  of 
a  countiy  the  traveller  ntust  be  a  geologist,  and  a  geoTo^l 
requires  no  instruction  from  us.  On  the  other  hand,  nothmg 
short  of  a  complete  treatise  on  the  subject  could  be  of  any 
use  to  one  wholly  unacquainted  with  miiicrals,  and  with  the 
way  in  which  they  are  distributed  over  the  earth.  Never- 
theless as  it  would  be  absurd,  in  a  work  like  the  present,  to 
say  nothing  of  the  observations  to  be  made  by  the  traveller 
on  the  geology  and  mineral  wealth  of  the  country  be  ex- 
plores, w«  aboli  first  call  hia  attention  to  what  mUBt  be 
observed  regarding  the  distribution  and  arraugementa  of  the 
great  minerid  masses  of  a  country,  and  then  enter  into  afew 
of  the  more  interesting  particulars  of  such  of  these  mnmrt 
BS  are  of  the  greatest  importance. 

If  the  country  over  woich  the  traveller  wends  his  way  be 
fiat,  or  slightly  undulating,  it  will  generally  be  found  to  be 
covered  with  alluvial  deposits,  or  a  mixture  of  these  and 
diluvium  ;  but  nut  unfrequeutly  formations  of  a  much  older 
date  spread   along  over  the  plains  or  crop  out  on  their 

Now,  be  the  natiire  of  the  soil  or  rock  what  it  may,  the 
traveller  must  note  it,  and  mark  off  upon  his  map  the  points 
in  various  directions,  as  iiir  as  is  practicable,  where  the  soil 
changes  to  something  else,  which  he  will  note  in  like 
manner,  and  so  on  in  succession.  If  the  same  rock  or  «oil 
continue  over  a  great  space,  it  is  evidently,  unless  in  the 
case  of  an  unatratilied  rock,  a  horizontal  or  nearly  horizoDtal 
bed,  stratum  or  deposit.  If,  on  the  contrary,  the  rock  or 
soil  change*  frequently,  the  traveller  is  evidently  crowing 
over  the  out-croppin^  of  inclined  strata,  &c.    lu  this  case  be 
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must  note  the  breadth  of  the  bauds  as  he  passes  them,  and 
the  direction,  true  not  magnetic,  in  which  they  trend.  Bo 
it  observed,  however,  that  the  breadth  of  the  bands  difTcrs 
from  the  thickness  of  the  strata  in  all  cases,  except  where 
they  are  crussed  in  a  direction  perpendicular  to  the  planes 
of  stratification. 

W'hile  making  his  observations  regarding  the  superlicial 
distribution  of  the  mineral  masses  of  the  plain,  be  will  look 
sot  for,  and  examine,  as  many  sections  of  the  soil  as  possible. 
miese  are,  generally  speaking,  of  little  importance  in  flat 
eountries  ;  not  because  they  are  rare,  but  on  account  of  their 
~^~int  of  depth;  being  generally  confined  to  the  banks  of 
_.rer»,  and  the  little  eufies  which  join  them.  Wells,  shat^ 
amines,  and  other  deep  artificial  eifcavations,  are  the  only 
'aces  in  which  the  succession  of  the  strata  in  flat  countries 
iQ  be  satislâctorily  observed.  If  however  the  plain  border 
I  the  sea,  and  be  at  the  same  time  considerably  raised 
>ove  it.  the  clifls  may  assist,  in  some  measure,  in  furnish- 
R  a  knowledge  of  the  internal  arrangement  of  the  soil. 
£ut  it  is  in  hUly  and  mountainous  regions  that  the  positive 
id  relative  positions  of  mineral  masses,  their  succession, 
le  dip  and  strike  of  the  several  strata,  their  thickness, 
luallelism,  faults,  contorsions,  fissures,  veins,&c.  are  studied 
rith  advantage.  There  it  is  the  intelligent  traveller  may 
e  the  stratified  reposing  on,  or  leaning  against,  the  unstra- 
ified  rocks;  there  he  wilt  distinctly  see  tlie  diflerence 
etween  conformable  and  non-conformable  strata  ;  observe 
lie  granites  and  porphyries  and  trapp-rocks  injected,  as  it 
IPere,  between  the  strata  of  the  over-lying  and  more  recent 
ÏKmations,  ramifying  through  their  masses,  and  filling  the 
"ertical  fissures  through  which  they  have  risen  in  a  nuid, 
I  semi-fluid  state,  to  spread  over  the  surface  :  in  a  word, 
tere,  amid  the  picturesque,  the  sublime,  or  the  terrific 
Oenes  of  nature,  he  will  gain  some  insight  into  the  blended 
rder  and  confiision  which  have  presided  over  the  consti- 
Ution  of  the  earth's  surface. 

Let  him  seek  the  bold  cliffs  of  the  barren  rock,  the  ravines, 
'le  gullies,  the  beds  of  torrents,  the  slips,  the  chasms,  in 
K>rt,  the  natural  sections  of  the  mountains,  and  there  note, 
rith  minute  exactness,  and  on  the  spot,  all  he  sees. 

And  here  let  us  caution  the  inexperienced  traveller  against 
•eitain  deceptive  appearances. 

Accidental  fissures  in  unstratified  rocks  may  sometimes 


^ve  them  an  appearance  of  stratification  ;  a  close  e 
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Ètion,  however,  will  presently  sbow  that  they  want  ihe 
pEtralletiam  and  extent  which  ia  observable  ia  real  strata.  A 
Stratum  of  extraordinary  thickness,  when  but  partially  ex- 
posed, may  lead  to  the  belief  of  the  rock  being  unsiratlËed  ; 
the  observer  must  be  on  his  guard  and  examine  closety. 

In  like  manner  if,  in  vertical  or  highly  inclined  strata,  the 
traveller  see  oidy  the  plane  or  surface  of  a  stratum,  tiisteul 
of  its  section,  he  may  be  deceived  into  a  belief  that  the  rock 
is  unstratified  ;  he  must  therefore  go  round,  and,  if  possible, 
get  a  sight  of  a  sectiMi  at  right  ansles  to  the  former  position. 

Where  stratification  isevident,  the  inclination  of  the  strata 
may  be  erroneously  concluded  from  a  partial  observation  ; 
thus  beds,  in  reality  very  much  inclined,  will  appear  hori- 
zontal if  they  are  seen  at  a  section  formed  by  a  plane  whose 
intersection  with  the  horizon  is  parallel  to  the  strike  or  line 
of  the  strata.  Theïrtnie  incUnation  can  be  judged  of  and 
measured  with  certainty  only  at  a  section  whose  direction  Is 
2>erpendieidar  to  the  strike. 

When  contemplating  stratified  rocks,  the  saperficjal 
observer  may  be  lead  into  error  by  the  lines  which  rtsnlt 
from  the  "  cleavage"  o(  the  rock.  These  clefts  are  some- 
times at  right  angles  to  the  planes  of  stratification,  >nd 
sometimes  form  acute  angles  with  them;  sometimes  they 
are  very  distinct  and  regular,  so  tliat  ou  a  hasty  view  it  is 
not  easy  to  determine  the  strata.  In  such  case  the  traveller 
must  look  for  some  stratum  or  bed  differing  altogether  from 
the  others  in  its  nature  or  in  its  constituent  parts,  or  in  the 
arrangement  of  those  parts,  their  size,  colour,  &c.  The 
direction  of  such  particular  bed  will  point  out  which  are  the 
lines  of  stratification,  and  which  are  those  of  cleavage.  lo 
rocks  of  a  alaty  structure,  such  as  gneiss,  mica-slatc,  tec, 
the  direction  of  the  laminte  being  paraUel  to  that  of  the 
beds,  the  latter  is  pointed  out  by  the  former. 

While  on  the  subject  of  strata  we  may  say  a  word  on 
faults,  which  are  the  dislocation,  or  slipping  downwards  or 
sideways,  of  a  part  of  the  strata.  The  faults  are  sometime* 
only  lines  or  cracks,  as  it  were,  on  either  side  oi  which  the 
corresponding  strata  are  displaced.  Sometimes  the  fkulti 
gape,  and  form  chasms  of  greater  or  less  width  ;  sometimes 
filled,  and  soraelime»  empty.  Whenever  fiiults  are  met 
with,  the  extent  of  the  vertical  or  lateral  dislocation  must  be 
noticed,  and  the  dip  and  strike  of  the  fault,  stating  In  what 
distance  the  latter  has  been  traced. 
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The  distortion  of  the  strata,  whenever  such  is  met  with, 
must  also  be  noticed,  and  every  thing  connected  with  it. 

Having  attended  to  these  precautions  the  traveller  will 
proceed  in  his  observations  :  the  method  of  taking  the  dip, 
itfike,  &c.  of  strata  is  detailed  in  the  section  Operations. 
Independent  however  of  the  dip,  strike,  and  thickness  of 
the  beds  of  stratified  rocks,  the  traveller  must  observe  their 
order  of  succession  ;  beginning  either  at  the  bottom  and 
proceeding  upwards,  or  at  the  top  and  going  downwards,  as 
most  convenient,  not  forgetting  however  to  state  which  order 
he  adopts.  In  beds  that  are  repeated,  are  the  minerals 
which  form  them  exactlv  similar,  and  aggregated  in  the  very 
same  way  ;  are  they  of  tne  same  colour  and  the  grains  of  the 
same  size,  kc.  ;  that  is,  are  the  repeating  beds  exactly 
alike,  or  if  they  differ,  in  what  does  the  difference  consist  ? 
perhaps  it  may  be  merely  in  the  absence  or  presence  of  some 
accidental  mineral. 

Does  any  particular  stratum  differ  from  itself  in  different 
places  ?  Is  the  difference  observable  in  the  direction  of  the 
thickness  of  the  stratum,  or  in  the  direction  of  the  strike,  or 
of  the  dip,  or  in  any  two  or  all  three  of  these  ways  f  Is  the 
difference  sudden  and  complete,  or  gradual,  and  at  first 
imperceptible  ?  Does  it  ever  amount  to  a  complete  change 
in  the  rock  which,  thenceforward  continues  unaltered,  or 
do  the  various  appearances  occur  in  patches,  or,  as  it  were, 
imbedded  masses  ? 

Are  the  various  strata  of  a  series  perfectly  distinct,  or  do 
they  all,  or  any  number  of  them,  pass  insensibly  into  one 
another  ? 

In  proceeding  along  the  line  of  strike,  or  in  a  direction 
perpendicular  to  this,  is  any  stratiun  observed  to  thin 
out  and  disappear,  so  that  two  strata  before  separated  by  an 
intervenins  stratum  come  into  knmediate  contact  ;  or,  what 
is  in  fact  the  same  thing,  are  any  two  contiguous  strata  seen 
to  open  out  and  admit  between  them  a  third  before  unno- 
ticed ?  What  is  the  stratum  that  disappears,  or  that  comes 
into  sight,  and  do  the  strata  themselves  change  in  their 
character  at  the  places  where  such  circumstance  occur? 
Non-con tbrmable  strata  must  be  particularly  attended  to. 
Not  unfre^ueutly  horizontal  beds  repose  on  vertical  or 
highly  inclined,  or  twisted  and  contorted,  strata. 

What  is  the  nature  of  the  faults,  slips,  or  rents  of  the 
strata  ?    When  rents  are  filled  with  solid  rock  of  igneous 
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formation,  such  as  granite,  trapp,  and  tn%-a.  which  lias  been 
forced  up  in  a.  Quid  slate,  they  arc  called  dikes  ;  the  tra- 
veller should  observe  the  nature  and  dimensions  of  these 
dikes,  and  if,  which  is  often  the  case,  the  strata  which  ihej 
traverse  are  any  way  altered  at  the  part*  where  they  are 
in  contact  with  the  dike,  what  iB  the  nature  of  the  alteration, 
and  to  what  extent  does  it  reach  on  either  aide  in  every 
different  kind  of  stratum  traversed  ?  The  dikes  themselvH 
are  eometinies  broken  and  displaced  by  a  fault  i 
sequence,  of  course,  of  some  movement  of  the  strati 
the  formation  of  the  dike;  such  facts  must  be  carefiiDy 
noticed. 

The  clefts  of  rocks  are  sometimes  filled  with  loc 
terials,  lined  with  cristalsand  certain  metals.  Tlie  following 
observations  should  be  made  on  the  clefU: — Are  they 
empty,  or  partly  empty  and  partly  filled,  or  quite  Slledf 
Are  the  suostances  found  in  them  Ist.  fragments  of  the 
various  materials  which  compose  the  rocks;  2ud. 
uerals  which  enter  into  the  composition  of  the  rocks  at 
aggregates  or  elements;  3rd.  substances  of  one  or  more  kind) 

Suite  different  from  those  which  constitute  the  rocks  ;  or, 
nally,  4th.  a  mixture  of  two  or  more  or  all  these?  In  the 
case  No.  1  the  substances  will  be  in  the  form  of  fragments 
and  may  be  angular,  water-worn,  or  both;  they  will  in 
general  be  loose,  or  cemented  together  by  clay,  if  water 
charged  with  such  finds  way  into  the  fissure.  The  order 
in  which  the  fragments  are  found,  may  be  either  the  sune 
as  that  of  the  superposition  ofthe  strata  of  the  mountain,  or 
in  an  inverse  order,  or  indiscriminately  mixed  ;  the  first  i> 
the  most  common  ;  but,  as  the  latter  would  indicate  singuUr 
commotion,  it  must  be  noticed  when  it  exists.  In  the  casM 
2,  3,  and  4,  the  substances  may  adhere  to  one  or  both  sides 
ofthe  cleft  as  an  effervescence,  or  in  the  form  of  concretions, 
or  cristallizations,  or  they  may  fill  up  the  space  in  the  form 
of  a  pasty  mass,  or  in  fragments,  or  sand,  kc. 

Whenever  a  vein  or  fissure  is  not  completelv  filled,  but 
has  clayey  or  agglomerated  matter  of  any  kind  adhering  to 
its  two  sides,  the  surfaces  of  such  clay,  &c.  should  be  nar- 
rowly inspected,  in  order  to  see  if  the  two  sides  of  the  ex- 
isting opening  correspond  or  not  ;  for  if  they  do,  it  is  a 
proof  that  a.  fresh  gapmg  of  the  chasm  has  occurred  since 
the  substance  now  found  in  it  was  there  deposited.  I  need 
hardly  say,  that,  as  many  of  the  metals  and  more  precious 
minerais  are  found  in  veins,  the  curious  traveller  ^  "'      "  " 
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fai]  to  exAminc  these,  end  discover,  if  possible,  some  un- 
known treasure. 

But  to  return  to  the  rocks  themselves  ;  many  are  fossili- 
ferous,  and  such  arc  of  peculiar  interest  to  the  speculative 
geologist.  The  traveller  should  not  neglect  them,  on  the 
conirarj',  he  will  carefully  note  the  heds  containing  organic 
remains  :  if  be  be  master  ofzoolneical  and  botanjcaf  geology 
he  will  of  course  know  what  details  to  enter  into  ;  if  not,  he 
will  still  be  enabled  to  distinguish  between  vegetable  re- 
mains, and  those  of  fishes,  reptiles,  corals,  ehelA,  &c.,  and 
whether  the  latter  be  bivalves  or  univalves,  or  both  ;  or  ma- 
rine, or  fresh  water,  or  terrestrial  ;  he  can  observe  whether 
the  fossils  «re  perfect,  or  broken,  or  âattened  ;  if  they  he  in 
any  particular  direction,  and  which  ;  if  they  are  disposed  in 
beds  parallel  to  the  stratification,  or  confusedly  mixed  together 
without  order,  if  they  are  in  great  number  in  any  particular 
bed,  and  nearly,  or  altogether,  wanting  in  other  beds  though 
of  the  same  mineral  composition  ;  whether  the  same  fossils 
occur  in  beds  of  different  mineral  composition,  &c.  He  will 
do  well  to  lake  specimens  of  the  different  fossils,  noting  care- 
fully the  beds  in  which  they  were  found  and  the  apparent 
aortions  in  which  the  several  fossils  exist  in  the  different 
For  the  mode  of  collecting  specimens,  see  Opeua- 

TIONS. 

The  theories  and  system  which  may  be  deduced  &om  the 
various  geological  facts  observed,  do  not  come  within  the 
limits  of  our  work,  nor  can  we  even  enter  into  the  details  of 
all  that  it  is  necessary  to  observe.  Many  of  the  facts  termed 
geological,  belong  to  physical  geography  generally,  and  will 
ne  found  dispersed  in  different  parts  of  the  present  book. 
We  shall  now  proceed  to  say  a  few  words  on  the  several 
mineral  niasses  which  may  come  under  the  notice  of  the  tra- 
veller. Vegetable  soil,  though  of  the  greatest  importance, 
belongs  more  particularly  to  our  sections  on  Aobicdltitre 
and  VEGETABLE  PHODncTioit,  jt  will  therefore  be  found 
treated  of  under  those  heads. 
Commencing  then  at  the  surface,  and  proceeding  down- 
Pmrds,  w?  find  the  following  succession,  which  has  been 

uiously  divided  according  to  the  different  views  of  the 

treral  writers  on  geology  : — 

At  or  near  the  surface  we  find,  without  being  arranged  in 
«y  regular  order,  a  variety  of  mineral  masses,  some  loose 

■  jud    others   consolidated  ;    some   deposited  by  mere  me- 

■  chanicat  agency,  others  by  chemical  precipitation;  some 
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mduMed  by  simple  pressure  and  dcssicatioD,  otliers  formed 
of  particles  agglutinated  by  a  substance  of  a  nature  some" 
times  similar  to,  and  sometimee  different  from,  their  own; 
some  fonned  by  subterranean  fire,  others  by  a  peculiar  pro- 
cess ol'  vegetable  decomposition  in  water,  tec,  but  all  de- 
rived from  causes  now  in  action. 

Of  these  recent  formations  we  may  notice  the  following: 
The  modem  débris  accumulated  against  the  bases  of  escarp- 
ments forming  various  degrees  of  slope,  and  following  more 
less  exactly  the  contour  of  the  csciirpment,  or  faeajied  up 
cones  more  or  less  acute  in  the  front  of,  and  immedititelf 
below,  gorges  and  channels,  whence  the  materials  hftTe 
been,  or  still  are,  precipitated  by  running  water  ;  Fluvial, 
lacustrine.  Marine,  and  Estuary  deposits  ;  Sandy  Dunes; 
Peat;  Bog  Iron-ore;  Calcareous  Tufas  and  TraTcrtinM; 
Calcareous  sand-stones  with  broken  shells  ;  ConglomeratH 
of  various  kinds,  &c. 

Mixed  with  these,  though  not  produced  by  causes  now  in 
action,  but  referable,  on  the  contrary,  to  a  very  diflereot 
order  of  things,  we  find  what  is  termed  Deluvial  débri»  ot 
Diluvium,  such  as  Sand,  Erratic' blocks.  Boulders,  and  Fouil 
remains  of  antidiluvian  animals;  Osseous  Breccias  ;  Pisntitit 
Iron-ore,  kc,  &c.  All  those  variot»  formations,  which 
are  frequently  intermixed  at  the  surface  of  the  earth,  lliuogh 
they  belong  to  two  distinct  epochs,  are  worthy  Uie  attention 
of  the  traveller  ;  we  shall  Ûierefore  point  out  to  him  sonie 
of  the  principal  observations  it  is  desirable  he  should  ntske 
on  them. 

Slopes  and  Cone»  of  modem  dihrifi  are  produced  solel; 
from  the  rocks  immediately  above,  or  from  rocks  al  a  d»- 
tance.  or  from  both.  What  is  the  particular  nature  c^  the 
débris  ;  that  is,  what  are  the  minerals,  nnd  in  what  stKte  are 
they?  ns  sand,  rounded  or  angular,  gravel,  or  large  angular 
froments,  or  a  mixture  of  all  these,  together  with  cUy, 
earth,  vegetables,  animal  carcasses,  kc.  How  are  the  dif- 
ferent materials  mivcd  up;  are  the  larger  masses  at  t!ba 
JKittom  of  the  slope,  or  towards  the  top,  or  is  all  blended 
together  Ï  These  différences  depend  on  a  variety  of  cir- 
cumstances, hut  principally  upon  the  accumulation  being 
formed  by  dry  crumhlins  from  above,  or  by  water  transport. 

The  débris  found  at  the  base  of  sea-beaten  cliBs  is  ibrmed 
in  a  very  different  way  from  the  slopes  and  cones  above  men- 
tioned ;  they  result  chielly  from  the  undermining,  and  suli. 
sequent  falling  down,  of  a  part  of  the  clilTa,  and,  according 
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to  their  nature,  remain  for  a  shorter  or  longer  time  in  the 
phces  where  thej  &I1.  Sometimes  causes  similar  to  those 
thove  mentioned  may  increase  the  mass,  and  sometimes 
the  sea  throws  up  a  quantity  of  sand  and  shingle  as  if  to 
npair  the  hreach  it  had  made. 

Fbmal-depofUs. — What  is  there  nature  ?  as  mud,  sand, 
cJajygrayel,  &e.  ;  what  the  situation  and  actual  extent  of  the 
deposit;  the  annual  increase;  the  mode  of  deposition;  the 
oiganic  remains  imbedded  in  the  deposit,  &c.?  See  also 
the  articles  Delta,  DAriSy  IslandSy  ShocUSy  FtuvkU'lagoonSy 
Uià  InundaUons, 

Laeusirme-depofits  differ  from  those  formed  along  a 
nrer's  course,  only  by  the  circumstance  of  their  being 
ftrown  down  in  still  water.  The  same  kind  of  observations 
18  we  have  just  pointed  out  for  Fluvial-deposits  are  appli- 
cd>le  to  Lacustrme-deposits. 

Marine-deposiis  also  require  similar  observations;  but 
bere  it  must  be  remarked,  that  the  way  in  which  the  sea 
acts  in  depositing  its  sand  and  shingle,  is  different  from  the 
action  of  rivers.  The  direction  in  which  the  Marine-deposit 
extends,  depends  upon  the  combined  circumstances  of  the 
trending  of  the  coast  lines,  and  the  direction  of  the  currents 
and  prevailing  winds.  The  extension  of  the  deposit  in  a 
given  time  will  depend  upon  the  quantity  of  detrital  matter 
with  which  the  sea  is  charged,  ana  the  slope  of  the  beach  on 
which  it  is  deposited.  In  other  respects,  the  observations  to 
be  made  are  the  same  as  those  above  stated. 

Esittary-depostU  are  formed  by  the  combined  action  of 
the  tides  of  the  sea,  and  the  currents  of  rivers.  The  detrital 
matter,  after  being  alternately  carried  out  sea-ward  by  the 
livers  and  driven  back  by  the  tide,  is  gradually  borne  away 
to  the  more  quiet  parts,  or  to  the  spots  where  eddies  and 
counter-currents  exist,  and  is  there  finally  deposited.  The 
materials  of  such  deposit  will,  of  course,  partake  of  the  dou- 
ble nature  of  fluvial  and  marine  detritus  ;  and,  in  the  mass, 
the  organic  débris  brought  down  by  the  river  will  be  en- 
tombed together  with  salt-water  testaccae  and  fish,  and  ma- 
rine plants,  &c.  The  observations  to  be  made  regarding 
the  particular  nature  and  extent  of  the  deposit,  its  annual 
increase,  &c.  will  be  similar  to  those  for  the  other  deposits 
already  mentioned. 

An  observation  to  be  made  on  all  sedimentary  deposits  is, 
the  degree  of  consolidation  they  acquire,  and  to  what  cause 
this  consolidation  is  owing  ;  sometimes  ferruginous  particles, 
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Olid  somctimeB  lime,  formB  t1ie  cf^mcntiug  ingredient.  What 
is  ibt-  rapiOitf  of  the  consolidating  process? 

Dunes  are  hills  of  sand  blown  up  tirom  the  sea  beach. 
Those  hills  seldom  atuiin  a  height  of  150  feet,  but  they  are, 
unless  arrcHted  in  their  march,  observed  to  eaia  cpnlitiusUj 
upon  the  land.  Nature  somotimes  fixes  them,  as  in  ^ 
case  of  some  of  our  dunes  on  the  east  coast  of  the  island, 
where  the  creeping  roots  o{  the  jlrunt/o  ^rrtiaria  fixes  tben 
into  a  compact  uibbb.  These  dunes  sometimes  form  oue  or 
more  continuous  ridges,  and  Bometimes  groups  of  detached 
hills.  Their  direction  depends  greatly  upon  the  relative 
direction  of  the  coast  and  the  prevailing  winds.  The  inlind 
aide,  or  more  properly,  the  lee  side  of  these  eminence*  » 
generally  the  steepest.  The  nature  of  the  sand  should  be 
stated,  and  whether  or  not  it  be  mixed  with  shells,  broken 
or  whole.  If  stones  are  found  in  them,  their  siae  should  bo 
stated,  as  showing  what  transport  may  be  effected  by  wind- 
The  extent  of  the  dunes  and  their  height,  &c.  must  be  stated, 
Pot  further  observations,  see  the  article  Ska. 

Calasreou»  Sand»toiie  with  broken  Sheila. — This  is  a  re- 
cent formation  still  in  progress,  as  on  the  coast  of  Sicily, 
'  Stc.  ;  but  it  is  particularly  remarkable  at  Guadaloupc,  San- 
domingo,  and  other  of  the  West-India  islands.  This  rock 
is  composed  of  fragments  of  shells,  and  corals,  and  sand, 
washea  up  by  the  sea,  which  partly  covers  it  at  high  water. 
The  lime,  it  would  appear,  cements  the  whole  into  a  com- 
pact mass,  which  acquires  great  hardness.  In  it  are  found 
the  recent  shells  of  tne  surrounding  sea,  as  also  some  IsDd 
shells  of  the  island  ;  and  what  renders  this  formation  parti- 
cularly interesting,  embedded  human  bones. 

Whenever  the  traveller  may  meet  with  such  a  formatiïHii 
he  will  notthil  to  examme  it  with  attention,  noticing  the  sn- 
perHcial  extent  of  the  formation,  and  its  thickness,  as  also 
the  rock  on  which  it  reposes  ;  the  substances  embedded  in 
it  ;  and,  if  still  in  progress  of  formation,  the  rapidi^  of  the 
process,  8(0. 

Cateareou»  Tufa»  and  Traeerl'ms. — Among  the  rockj 
masses  whose  formntion  belongs  to  the  most  recent  period, 
and  may  yet  be  ohsen-od  going  on  before  our  eyes,  are  the 
various  kinds  of  calcareous  concretions.  The  tufas  are  stony 
masses,  generally  porous,  pierced  with  holes  and  cylindrical 
cavities,  and  ollen  either  exhibiting  the  impressions  of  the 
leaves  and  stalks  of  plants,  or  enveloping  the  vegetables 
themselves,  as  also  ttuvial  or  teirestrial  shells,  and  bones,  itud 
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eren  products  of  human  art.     Some  tufiui  are  sufficiently 

compact  and  hard  to  be  used  as  building  stones.     The  tra- 

vertios  present  a  closer  grained  fracture  than  the  tufas,  and 

aometimes  have  an  ooCtic  texture,  or  are  formed  of  large 

ipheioidal  masses  composed  of  concentric  layers.  The  colour 

of  tu£u  and  travertins  is  sometimes  white,  sometimes  grey, 

and  sometimes  yeUow,  and  the  travertins  are  occasionally 

tnversedby  veins  of  coloured  Spar,  of  Arragonite,  and  Sili- 

ceous-nodides. 

.The  formation  of  both  kinds  of  calcareous  concretionary 
masses  is  owing  to  the  acidulated  waters,  both  cold  and  ther- 
msl,  which  held  the  lime  in  solution,  coming  in  contact 
with  the  air,  by  which  they  lose  their  excess  of  acid  and  then 
lei  fiJl,  or  deposit,  the  calcareous  matter.  The  situations  in 
which  calcareous  concretions  are  formed  are  very  various, 
tt  0t  the  bottom  of  lakes  and  marshes,  on  the  sloping  sides 
of  valleys,  capping  hills  of  a  certain  height,  covering  the 
rocks  of  volcanic  islands,  filling  the  rents  and  chasms  of 
rocks  alone  the  sea-coast  and  the  cavities  of  certain  amyg- 
daloid rocks  in  the  same  situation,  hanging  in  stalactites 
&om  the  roo&  of  caverns,  or  rising  in  stalagmitic  masses 
from  their  floors,  and  sometimes  filling  them  entirely  with 
alabaster,  sometimes  white  or  honey  yellow,  but  more  fre- 
quently coloured  in  veins  and  clouds  of  various  ochre  or 
reddish  tints. 

The  modem  tufas  and  travertin  rocks  arc  sometimes 
of  considerable  extent,  their  thickness  being  from  400  to 
500  feet,  and  covering  an  area  of  a  mile  or  two  square. 

The  observations  to  be  made  on  these  deposits  by  the 
traveller  are  the  following  : — the  situation,  superficial  extent 
and  thickness  of  the  deposit  ;  its  particular  nature,  colour, 
hardness,  texture,  &c.  ;  the  rocks  it  immediately  reposes  on, 
and  whether  any  thing  repose  upon  it,  and  what  :  the  orga- 
nic bodies  or  other  substances  that  are  foimd  in  it;  the  uses 
to  which  it  is,  or  may  be,  applied.  Is  it  still  in  process  of 
formation?  and  if  so,  describe  the  nature  of  the  spring,  or  of 
the  lake,  &c.  whose  waters  contain  the  calcareous  matter. 
If  it  be  a  spring,  what  quantity  of  water  is  produced  in  a 
given  time  ?  and  if  the  water  be  warm,  what  is  its  tempera- 
ture ?  What  thickness  of  calcareous  matter  is  annually  de- 
posited, and  over  what  extent  of  surface  ?  If  the  travertin 
be  deposited  bv  the  waves  or  spray  of  the  sea  on  littoral 
rocks,  and  in  the  fissiires  of  cliffs,  to  what  extent  and  under 
what  form  does  the  deposit  exhibit  itself?  and  what  is  the 

o2 


12-)  GEOIOGT   AND   UlNRnAL    PBODUCTIOB 


2 


progress  of  its  formation,  &c,    As  to  what  regnrtls 
sod  other  cftlcareous  concretions  found  in  cavenu, 
Brticlo  Caver». 

Peat  Bogs. — We  have  already  snid  a  word  on  n..  __^. 
and  hinted  tliatsome  of  them  are  valuable  by  reason  oîÛakr 
turf  or  peal  ;  but  as  this  subatance,  though  of  vegetable 
origin,  is  usually  arranged  with  minerals,  it  will  be  necessary 
to  L'stcr  into  a  liyJe  detail  regarding  the  observations  to  be 
made  on  this  interesting  fomiation. 

Does  the  peat  hang  upon  the  hill  slopes,  or  is  it  found  oi. 
the  table  lands,  or  in  the  higher  mountain  valleys,  or  in  the 
plains  along  the  foot  of  the  hills,  by  the  side  of  rivers,  or  at 
their  mouths,  or  in  isolated  patches?  What  iethe  super- 
ficial extent  of  the  peat  bog.  and  the  depth  of  the  lover  or 
stratum  of  peat?  Is  the  peat  covered  with  végétation,  end 
of  what  kind?  oris  it  covered  by  a  superstratum  of  sand,  or 
gravel,  or  sedimentary  mud,  or  clay,  or  vegetable  soil  ?  and, 
in  either  of  these  cases,  what  is  the  thickness  of  this  super- 
stratum ?  What  is  the  nature  of  the  substratum  below  the 
peaf?  If  the  peat  be  of  a  very  spungy  nature,  is  it  obserred 
to  be  swollen,  so  as  to  rise  above  the  ordinary  levels  of  the 
surrounding  soil,  or  does  it  bulge  up  towards  the  middle 
only?  Is  the  peat  bog  covered  with  a  treacherous  surbce 
of  apparent  solidity,  but  which  easily  breaks  in,  so  m  to 
ingulf  those  who  venture  upon  it,  or  may  the  bog  be 
fearlessly  and  safely  crossed,  though  quaking  beneath  the 
tread? 

What  is  the  nature,  colour,  and  degree  of  compactu< 
the  peat  generally?  does  it  change  character  in  proportion 
as  the  depth  increases,  and  what  is  the  nature  of  tlie  ctiange? 
(it  sometimes  passes  into  lignite).  Are  the  vegetable  fomu 
so  lar  {ireserved  in  the  peat  as  to  enable  us  to  recognixe 
them  ?  are  any  large  vegetables  found  in  the  peat,  such 
as  whole  trees  and  shru^,  and  if  so,  what  is  the  nature  of 
these,  their  abundance  or  rarity  ;  the  manner  in  which  ihey 
arc  found,  as  upright,  or  inclined,  or  horizontal,  broken,  or 
whole,  lying  in  various  directions,  or  in  the  same,  and  if  so, 
in  which  direction  ;  what  is  the  appearance  of  the  buried 
timber  as  to  colour,  consistence,  Uc,  and  the  depth  below 
the  surface,  at  which  such  buried  timber  Is  found  ?  Arc 
any  animal  remains  discoverable  in  the  peat,  and  if  so,  of 
what  kind  arc  they  ;  do  they  belong  to  species  existing  in 
the  country  or  elsewhere,  or  to  extinct  species  Î  Are  any 
works  of  art  foimd  in,  or  buried  beneath,  the  peat,  and  u 
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80,  what  are  they,  and  to  what  date  do  they  point?  Is 
there  any  historical  or  traditionary  evidence  of  a  time  when 
there  was  a  forest,  or  fields,  or  roads,  or  a  lake,  kc.  on  the 
^t  now  occupied  by  the  peat  bog  ?  if  so,  state  the  circiun- 
itances  and  the  degree  of  confidence  to  which  such  evidence 
is  entitled.  Is  there  any  self-evident  cause  in  the  topo- 
graphy of  the  place,  and  its  hydrographie  arrangement,  to 
account  for  the  formation  and  existence» of  the  peat  bog? 
Is  the  bog  known  to  extend  gradually,  or  has  it,  as  far  as 
is  known,  been  always  of  the  same  extent,  or  does  it  appear 
to  diminish  ?  Is  such  diminution  to  be  attributed  to  a  di- 
minished supply  of  water,  or  to  the  gradual  encroachment 
of  contiguous  sands  ?  a  process  very  conmion  in  Poland  and 
Lithuania.  Is  the  peat  turned  to  account  as  fuel,  and  if  not, 
why  so  ?  Is  it  employed  as  a  manure  for  arable  land,  and,  in 
such  case,  how  is  it  used  ?  Whether  dug  up  for  fuel,  or  with 
a  view  to  clearing  it  away  from  a  rich  substratum,  in  order 
to  cultivate  the  latter,  the  mode  of  draining,  cutting,  kc. 
must  be  noticed  by  the  traveller  ;  particularly  if  it  present 
any  thing  new  or  remarkably  ingenious  and  effective.  Some 
kinds  of  peat  resemble  rather  a  black  mud  than  a  spungy 
mass,  and,  in  this  case,  it  is  sometimes  dragged  up,  put  into 
larçe  boxes  pierced  with  holes,  for  the  water  to  drain  ofl^ 
and  is  then  moulded  into  the  form  of  bricks  or  of  round 
cakes  ;  in  such  case  the  process  should  be  noticed.  Peat 
is  sometimes  charred,  and,  in  some  cases,  considered  pre- 
ferable to  ordinary  charcoaL  When  incinerated  the  turf 
ashes  are  very  ffood  for  sour  meadows.  Peat,  it  is  said,  by 
distillation  produces  an  oil  useful  in  the  arts. 

In  Norway,  Peat  is  used  in  the  construction  of  dams  and 
embankments,  by  placing  it  between  two  stone  walls;  for 
when  ]>eat  is  saturated  with  water,  it  allows  no  more  to  pass 
through  it. 

There  is  a  species  of  pyritiferous  peat,  which,  by  incinera- 
tion and  lixiviation,  ^mishes  sulphate  of  iron  and  alum.  We 
are  informed  by  Roland  de  la  Platrière,  that  the  ashes  of 
pyritiferous  peat,  when  mixed  with  lime,  forms  a  cement 
to  be  «ised  under  water  preferable  even  to  Puzzolana.  In 
a  word,  whether  as  a  part  of  the  mineral  riches  of  a  country, 
or  as  interesting  to  agriculture,  peat  and  peat  bogs  are 
entitled  to  the  particular  attention  of  the  intelligent  tra- 
veller. 

B€ff  tro7t-or^.— In  the  same  kind  of  lownlaces,  in  valleys 
and  plains,  where  peat  and  bituminous  wooa  are  found,  there 
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not  un&equcntly  exista  patches,  pans,  or  cakes  of  iron- 
which,  from  its  usud  situation  lias  been  called  Bog  or 
iBss  iron-ore.  As  it  sometimea  lies  below  the  peat,  i 
not  discovered  unless  sought  for:  at  other  times  it  fills 
depressions  now  dry,  where  it  is  also  concealed  beneath  a 
stratum  of  sand,  clay,  loaui,  or  vegetable  soil  :  occasionally 
it  lies  on  the  surface  and  is  then  easily  recognized.  As 
this  hydrate  of  iron  is  more  or  leas  mixed  with  clay,  its 
colour  is  usually  a  yellowish  brown;  and  fïoui  earthy  and 
friable,  it  passes  into  compact,  and  sometimes  has  < 


metallic  lu8trc  when  broken.  In  some  places  it  exists  in 
grains  of  various  sizes  and  forms  ;  in  others,  in  irregular 
himps  full  of  holes  and  contorsions,  mixed  with  vegetable 


t  of  various  sizes  and  forms  ;  in  others,  in  irregular 
I  full  of  holes  and  contorsions,  mixed  with  vegetable 
débris  prosorving  organic  forms  but  converted  into  iron-ore. 
Sometimes  the  whole  mass  forms  but  one  vast  cake  but 
completely  honeycombed  ;  this  kind  is  sometimes  very  rich 

There  is  another  kind  which  belongs  equally  to  bUu> 
vial  soil,  but  is  more  frequently  found  filling  the  chasm) 
of  certain  rocks,  than  horizontally  deposed  in  the  hollom 
of  plains  and  valleys.  This  kind  is  sometîmes  very  finely 
granular  or  oolitic,  and  sometîmes  in  large  oval  or  kidney 
shaped  lumps. 

The  observations  to  be  made  on  beds  of  Bog  ii 
The  surface  extent  of  the  deposit,  and  the  medium  deplb 
of  the  stratum,  or  rather  cake,  and  the  colour,  tjnality,  and 
appciarance  of  the  ore.  Is  the  manner  of  its  formation 
easily  accounted  for,  as  by  precipitation  from  ferruginoiD 
springs,  or  by  direct  transportation  from  neighbouring  fcr- 
ruginnus  rocks  and  soil,  &c.  ?  Is  the  deposition  nowgoii^ 
on,  and  that  so  abundantly,  that,  after  taking  it  all  away,  in 
equal  quantity  is  again  deposited;  as  is  the  case  in  worn 
parts  of  Norway  and  Hanover,  at  the  lake  Balaton,  Scc.î 

Bog,  Swamp,  Morass,  or  Meadow-ore  (for  according» 
circumstances  it  receives  one  or  other  of  these  names), 
is  abundantly  used;  but  as,  in  consequence  of  the  phw- 
phonis  it  contains,  the  iron  it  produces  is  brittle,  it  is  seldom 
employed  but  for  cast  work.  In  some  cases,  however,  ihii 
kind  ol'  ore  produces  excellent  iroti,  and  no  considenble 
deposit  of  this  valuable  mi.>tal  should  be  passed  over  in 
silence  by  the  traveller  who  would  note  the  various  re- 
source» of  a  country. 

Confflomera/et,  SandalonM,  ami  Jtrcecias. — The  rocki 
ao  named  are  of  vorious  epochs,  but  many  of  them  a 
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dem.  When  rounded  and  angular  fragments  of  various 
forms,  sue,  and  nature,  are  cemented  together,  the  rock  is 
a  Conglomerate  or  Agglomerate.  When  the  rock  is  an  ag- 
glutinated sand,  it  is  called  Sandstone.  If  the  cement^ 
stones  are  rounded,  the  rock  is  a  pudding-stone;  hut  if  they 
are  broken  into  sharp  ancles  and  edges,  it  is  a  breccia.  The 
cementing  substance  is  either  calcareous,  argillaceous,  sili- 
ceous, or  ferruginous,  or  some  compound  of  these,  and  the 
rock  is  named  accordingly  a  Siliceous-conglomerate,  a  Fer- 
ruginous-sandstone, &c.  These  rocks  fre(|uently  envelop 
organic  and  other  bodies  ;  their  induration  is  sometimes  so 
considerable  that  the  mass  is  quarried  as  a  building  stone  or 
for  other  purposes.  In  many  places  the  process  of  formation 
and  induration  is  still  going  on. 

What  we  have  said  of  other  modem  formations,  will  suf- 
fice to  point  out  to  the  intelligent  Uaveller,  the  nature  of 
the  observations  to  be  made  on  modem  Conglomerates, 
Sandstones,  &c. 

It  may  be  well  to  remark  in  this  place  that,  when  rocks 
<€a  similar  nature  exist,  such  as  many  of  those  of  the  dilu- 
vial and  post-diluvial  epochs,  they  can  seldom  be  confounded 
by  the  traveller  if  he  consider  the  situation  in  which  they 
exist,  and  the  nature  of  the  organic  remains  they  contain, 
and  the  limit  of  power  of  causes  now  in  action. 

Osêeoua  Breccia, — ^In  the  clefts  and  caverns  of  calcareous 
rocks  is  sometimes  found  a  mass  of  agglutinated  fragments  of 
stone,  kc.  intermixed  with  bones  of  animals  ;  some  belong- 
ing to  animals  now  extinct,  and  others,  to  species  now  found 
living  only  in  intertropical  countries.  These  formations  be- 
long to  the  diluvial  epoch,  and  when  such  deposits  are  met 
with,  their  nature  ana  extent  must  be  described,  and,  if  pos- 
sible, specimens  of  the  various  bones  brought  away.  See 
Ckmems, 

Pisolithie  Iron-ore, — ^This  kind  is  found  filling  certain 
clefts  in  the  limestone  of  Jura  and  elsewhere.  It  is  com- 
posed of  minute  round  grains,  and,  from  its  situation,  must 
oe  of  the  diluvial  epoch  and  cannot  be  confounded  with  mo- 
dem alluvial  deposits.  The  extent  and  situation  of  the  de- 
posit should  be  mentioned,  as  also,  whether  or  not  any  fossils 
are  found  in  it 

Saline  efflorescences  and  superficial  deposits  of  muriate 
of  Soda,  of  Natron,  êçc. — ^The  traveller  may  occasionally 
have  opportunities  of  observing  the  saline  efflorescences 
which  cover  certain  rocks  and  soils  ;  these  may  be  common 
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Snlt  orMuriale  of  Soda,  Natron  or  Carbonate  of  Soda,  Borax 
or  the  Borate  of  Sod  A.  Sal  Ammoniac,  or  thf  Muriate  of  Am- 
monia, AJumorthe  Sulphati.'  of  Alumina  and  Potash,  Saltpe- 
tre or  the  Nitrate  of  Potash,  &c.  Of  thege  the  more  important 
nro  Common  Salt  and  Natron;  Borax,  Sal-amnioniac  utd 
Altun  are  also  very  important,  but  tfa^y  are  seldom  found  in 
large  quantities.  ConimonHalt,  ontbecontrar}',Qotonlyexista 
as  an  efflorescence  but  is  found  forming  certain  superficial 
crusts  of  great  thickness.  It  may  suffice  to  remind  the  tra- 
veller generally,  that  wherever  he  finds  such  efflorescence 
or  accumulation  of  salts,  he  should  describe  the  situation, 
the  nature  of  the  rock  or  soil  on  which  the  salt  is  found,  it* 
kind  and  )ta  abundance,  the  circumstances  attendbig  tis  for- 
mation, and,  if  it  be  collected,  in  what  quantity. 

Sand  and  Gravel. — Sand  independent  of  its  mixture  in 
^ater  or  less  quantity  with  dillerent  soils,  forms  of  itsctf 
mimense  accumulations,  covering  great  extents  of  surfscs, 
such  as  sea  beaches  and  low  plains;  it  is  also  found  on 
high  table  lands,  in  momttnin  valleys,  in  the  beds  of  lake) 
and  rivers,  filling  veins  and  chasms  in  rocks,  or  piled  np 
in  cones  at  their  base,  and  finally,  it  forms  beds  in  aiff^Tiii 
series  of  stratified  rocks.  Having  noted  the  locality,  the 
following  observations  should  be  made  on  the  sand  itself. 

Is  it  exclusively  composed  of  grains  of  quartz,  or  is  it  ■ 
mixture  of  comminuted  particles  of  various  subatanceif 
Biid  if  so,  what  are  the  substances,  and  the  relative  propoi- 
tioDs  in  which  they  exist.  A  sand  is  sometimes  met  widl 
composed  wholly  of  the  detritus  of  some  particular  rock,  tt, 
granite  or  syenite,  or  mica-slate  8cc.:mixeaup  with  the  sandi 
there  is  not  un&equently  found  fragments  of  shells,  conlt, 
tic,  so  minute.  In  some  cases,  as  only  to  be  discovered  hj 
the  aid  of  a  lens.  What  is  the  colour  of  the  sand  m  tM 
mass;  of  what  size  are  the  grains,  that  is  to  say,  is  the 
sand  very  fine,  fine,  middle  sized,  coarse  or  very  coanet 
are  the  grains  angular  or  rounded,  or  mixed  of  both  kinda  T 
If  the  sand  be  stretched  out  over  a  valley  or  plain  what 
may  be  the  depth  of  the  sandy  bed  ?  Is  its  surface  formed 
into  hillocks,  or  into  regular  ridges  like  the  waves  of  tin 
flea;  if  in  hillocks  are  these  observed  to  advance  after  the 
mauiier  of  dunes  or  do  they  remain  stationary  ?  if  there  art 
ndges  what  is  the  direction  of  these  ridges.  1  Docs  the  «and 
appear  to  be  the  detritus  of  rocks  close  by,  and  brought 
down  and  deposited  by  causes  now  in  action  or  the  con- 

.mal : 
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The  uses  of  sand  are  very  numerous  in  the  arts.  Pure 
white  quartzose  aand  is  particularly  valuable  for  the  finer 
kinds  of  glass.  The  sharp  or  angular  sands  make  the  best 
oementy  but  if  they  are  impregnated  with  salt,  they  must 
be  washed  before  they  are  used  in  the  composition  of 
mortar  for  building.  Sand  is  frequently  mixed  with  gravel, 
which,  like  the  aanîd  itself,  may  be  of  one  particular  kind  of 
stone  or  rock  or  a  mixture  of  several  kinds. 

Graoel  should  always  be  examined  if  the  traveller  have 
time.  Are  the  stones  all  nearly  of  one  size,  or,  if  they  differ, 
is  there  any  relation  between  the  sizes  and  the  nature  of 
the  stones,  or  is  the  same  kind  of  stone,  formed  of  all  sizes? 
Of  what  kind  of  stones  is  the  gravel  formed  ?  Is  it  of  the 
nine  kind  as,  or  different  firom,  what  composes  the  sand 
that  is  mixed  with  it?  Is  the  eravel  regularly  intermixed 
with  the  sand  or  does  it  lie  in  ridges  or  patches  in  particular 
places  ?  Are  the  stones  which  form  the  gravel  very  smooth 
aod  rounded  or  are  they  rough  and  angular  ?  Observe  if 
the  long  or  oval  stones  lie  all  the  same  way,  and,  in  that 
case  what  is  the  direction  of  their  shorter  axes. 

Gravel,  unlike  sand,  is  of  little  use  in  itself  unless  for 
Qiaking  and  repairing  roads;  nevertheless,  a  mixture  of 
sand  and  gravel  should  be  examined  for  the  riches  and 
interesthig  objects  it  may  contain  :  there  may  be  Platina, 
Gold,  Tin,  Precious  Stones,  Agates,  Jaspers,  Amber,  kc. 
Fossil  remains,  Fulgites,  OsteocoUas  &c.,  may  also  be  met 
with. 

Sandy  and  gravelly  plains,  i.  e.  such  as  arc  absolutely 
devoid  of  vegetation,  exercise  a  powerful  influence  on  the 
climate  of  a  country  by  their  siccity  and  repercussion  of 
heat  It  would  be  well  if  the  traveller  would  always  stick 
a  thermometer  in  the  sand,  and  by  comparing  its  indi- 
cation with  that  of  another  thermometer  freely  suspended  in 
the  shade  at  a  given  distance  above  the  soil,  note  the  difference 
and  endeavour  to  ascertain  how  far  the  colour,  the  nature, 
the  size  of  the  grains,  &c.,  of  the  sand  influence  its  own 
temperature,  and  that  of  the  superambiant  air.  He  will 
alao  do  well,  when  sand  is  in  the  neighbourhood  of  water, 
as  on  the  margin  of  lakes,  rivers,  &cc.,  to  dig  and  see  how 
far  the  moisture  penetrates  by  infiltration  or  capillary  action, 
and  if  no  water  be  visible  near  the  spot  to  ascertain  if  water 
lies  below  the  sand  at  a  moderate  deptl^. 

Boulders  and  Erratic  blocks, — Gravel,  as  it  increases  in 
size,  changes  its  name  ;  and  although  it  is  difficult  to  define 
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the  exact  limit  between  coarse  siuid  and  fine  gravel,  large 
gravel  and  small  boulders,  large  botddersaiid  erratic  block», 
still  there  is  a  commoa  understanding  on  the  subject,  which 
preveDlB  conftiBion, 

Erratic  blocks  are  of  all  sizes,  from  several  cubic  iktboms 
to  the  size  of  a  human  head.  They  do  not  fonn  a  soil  of 
thenuelvea,  but  are  abundantly  spread  over  all  kinds  of  soil. 
To  account  for  iheir  eicislence  is  Hmong  the  most  difficult  <rf 
the  problems  of  speculative  geology,  and  as  turnishing 
matter  for  the  comuounders  of  sj'stems,  the  traveUcr  may, 
if  be  please,  note,  tiesidcs  the  extent  of  country  covered 
with  erratic  blocks,  which  shoidd  always  be  stated,  the  fol- 
lowing objects  : — 

What  is  the  nature  of  the  blocks?  In  what  way  are  they 
scattered  or  collected?  What  is  the  distance  aud  direction 
of  similar  rocks  in  situ,  and  the  diminutiou  or  aiigmenUtion 
of  size  of  the  blocks,  as  they  approacii  the  places  whence 
they  mav  be  supposed  to  have  come?  If  they  cover  the 
land  in  slips  or  trains,  what  is  the  breadth  and  direction  of 
these  trains?  When  the  blocks  partake  of  an  oval  form,  ii 
it  observable  thai  their  shorter  diameters  have  all  the  same 
direction,  and  what  is  that  direction  as  regards  the  true 
cardinal  points  of  the  heavens,  and  relatively  to  the  direction 
of  the  trains?  Are  the  blocks  only  superficially  placed,  or 
are  tbey  imbedded  ;  in  the  lirst  case,  on  what  kind  of  rock 
or  soil  do  they  lie,  and  in  the  second,  in  what  kind  of  soil 
and  to  what  depth  are  they  buried?  Are  all  the  blocks,  in 
one  place,  of  the  same  kind  or  of  different  kinds  ?  Whil 
is  the  relative  proportion  and  size  of  the  different  kindi 
compared  to  one  another?  Are  the  edges  and  ancles  of  the 
whole  very  much  rounded  or  the  reverse,  or  la  there  • 
mixture  ot  rounded  and  sliarp  angular  stones  ?  In  the  caae 
of  imbedded  blocks  and  superHcial  blocks  occurring  together, 
do  the  former  seem  less  rounded  than  the  latter?  Do  ths 
blocks  lie  along  tlie  bottom  of  a  valley  in  the  direction  of  ill 
axis,  or  in  a  line  across  the  valley,  or  on  one  or  both  sidei, 
or  collected  into  heaps  in  the  re-entering  angles  of  the 
valley  ;  or  are  they  on  the  hill  sides  high  up  1  are  thej 
indiscrhninately  scattered  in  all  places  and  directions,  or  in 
greater  numbers  oa,  or  at  the  foot  of,  the  height  opposite 
Uie  opening  of  a  valley  ?  Erratic  blocks  of  a  certain  kind 
are  someLimes  found  to  be  disintegrated  in  such  a  manner, 
that  a  slight  blow  is  sufficient  to  reduce  them  to  a  coarse 
sand,  in  which  the  several  ingredients  are  separated  &om 
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each  other,  though  they  all  appear  fresh  and  undecomposed. 
It  would  he  interesting  to  notice  whether  the  same  kind 
of  rocks  is  in  all  circumstances  in  the  same  state  of  désinté- 
gration, or  whether  it  he  ohserved  in  certain  localities  only  ; 
and  if  so,  what  are  these  localities,  and  do  they  furnish  any 
clue  to  explain  the  phenomenon  f 

Boulders,  when  not  too  large,  or  in  too  great  abundance, 
are,  in  some  cases,  advantageous  to  agriculture.     Thus  by 
aheltering  hot  and  dry  soils  from  the  direct  rays  of  the  sun 
they  keep  them  cool  and  moist  :  while  their  effect  on  cold 
soils  is,  by  diminishing  radiation  at  night,  to  maintain,  a 
more  equable  warmth.     Calcareous  boulders  are  in  some 
countries  of  great  value  from  the  absence  of  other  limestone 
jor  cements.     In  many  places  the  larger  boulders  of  all 
kinds  indiscriminately  are  used,  with  or  without  cement  to 
form  inclosures.     In  the  north  of  Europe,  the  larger  boul- 
ders  or  smaller  erratic  block  are  employed  as  foimdations 
for  the  timber   houses,   which  are   by  this  means  raised 
above  the  soil  and  preserved  from  rot.     When  blocks   of 
fine  porphery  abound,  manufactiu'es  are  sometimes  esta- 
blished for  forming  these  into  vases  and  other  costly  orna- 
ments.    Blocks  of  the  hornblende  rocks,  when  calcined  and 
pulverized,  form  an  excellent  material  for  the  composition  of 
Hydraulic  mortar  or  water-cement,  being  little  inferior  to 
Puzzolana.     Boulders  and  Erratic-blocks  of  certain  size 
are  also    excellent   for  the   formation  of  covered  drains. 
Granite  boulders  are  likewise  employed  as  paving  stones, 
and,  when  broken  up,  are  excellent  for  the  making  and 
repairing  of  roads.     Finally,  the  larger  erratic  blocks  may 
be  hewn  and  applied  to  all  the  purposes  for  which  the  same 
rock  in  situ  would  be  quarried.     We  have  enumerated  these 
Qies  of  Boulders  and  Erratic-blocks  as  particularly  worthy 
the  consideration  of  those  travellers,  whose  business  it  is  to 
examine  the  resources  of  any  particular  locality,  with  a  view 
to  the  establishment  of  coloniid  towns  or  stations. 

Proceeding  downwards  we  ûnd  a  succession  of  rocks 
known  by  the  name  of  Tertiary  rocks.  Though  the  series 
of  these,  as  found  in  some  basins,  is  very  analogous  to  the 
series  of  others,  nevertheless  it  is  occasionally  very  different; 
therefore,  whenever  the  traveller  finds  himself  in  a  Tertiary 
basin  he  will  do  well  to  describe  the  succession  of  the  rocks 
and  detail  minutely  the  character  of  each.  Our  limits  will 
not  allow  us  to  speak  of  each  separate  group  of  this  epoch, 
groups  which  according  to  Mr.  Lyell,  are  four  in  number 


and  are  called  by  him,  1.  the  newer  Pliocene,  2.  the  older 
Phoceiie,  3.  tlie  Miocene  and  4.  the  Eocene.  Of  the 
Tertiary  rocks,  the  most  important  in  a  technological  point  of 
view  ore  the  siliceoua  miUfitoncB,  sandatone,  gypsum  and  the 
clays. 

oiiiceous  Milhlone. — This  veir  usefnl  mineral  is  divided 
into  two  kinds,  the  cellular  and  the  compact  ;  the  formel 
kind  is  reddish,  and  has  its  cavities  filled  with  feiruginoui 
clay.  The  tmmpact  variety  hns  a  straight  and  even  frac- 
ture; its  cavities  ore  smullei  and  leas  numerous  than  in  the 
former  kind. 

This  rock  ia  found  in  continuous  and  generally  horizontal 
strata,  seldom  exceeding  ten  feet  in  thickuess;  it  gcncnllj 
reposes  on  Potter'a-clay,  portions  of  which  are  tbund  in  its 
cavities;  it  is  utiually  covered  by  ferruginous  saud  and 
rolled  stones.  The  best  kind  of  millstone  should  be  of  ■ 
bluish  white  colour,  and  pierced  with  numerous  cavitiet. 
But  the  cellular  variety,  properly  ho  called,  is  too  soft  and 
too  tender  for  millstones,  and  is  tliorefore  eniploved  ■■  a 
building  stone  for  basement  stories,  for  which  it  is  a  veiy 
good  material.  The  siliceous  millstone  contains  no  foMll 
remains. 

Sandstones, — Though  we  have  already  spoken  of  these  m 
fonning  part  of  the  more  modem  formations,  and  though  we 
mention  them  Jicre  as  belonging  to  h  group  of  the  tertiary 
rocks,  they  appertain  also  to  the  more  ancient  of  the  sedi- 
mentary tbrmation,  and  are  even,  in  some  cases,  regarded  u 
a  crystaline  rock  by  certain  naturalists. 

There  ajipearv  to  be  three  distinct  epochs  of  saudslono 
formation;  the  most  ancient  bemg  the  red  sandstone;  ihe 
next,  the  variegated  sandstone  ;  and  the  latest,  the  white 
sandstone,  and  its  varieties.  Not  to  repeat,  however,  we 
shall  here  speak  of  sandstones  in  general. 

Examine  them  minutely,  employing,  if  necessary,  a  msg- 
niflcr.  What  is  the  nature  of  the  grains,  their  size  and  co- 
lour, and  the  nature  of  the  cement  by  which  they  are  united  f 
Generally,  those  sandstones  whose  cement  i«  siliceous  are 
the  hardest,  and  those  which  are  cemented  by  clay  the  most 
friable.  Does  the  rock  contain  any  fossils,  and  if  so,  of  what 
kind  t  Are  they  whole  and  well  preserved,  or  broken,  or 
are  they  converted  into  silex,  or  totally  destroj-ed,  leaving 
only  their  impressions  or  the  cavities  ihey  once  filled. 

Varioiu  muierals  are  fotmd  disaeminatcd  in  sandstone, 
either  in  mw»ea  or  layers,  but  seldom  or  never  in  veins. 
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These  minerals  are  Gramets,  Sulfurets  of  Iron,  of  Mercury, 
of  Cobalt,  of  Copper,  and  of  Lead.  Whenever  the  sandstone 
coatains  anj  of  these,  the  circumstance  must  be  stated  with 
lU  the  particnlars.  Does  the  sandstone  exist  in  one  conti- 
nuous  bed,  and  if  so,  what  is  its  extent  ?  What  rock  does 
it  repose  upon  ;  and  what  rests  immediately  upon  it  ?  Some- 
times the  sandstone  is  in  large  flat  masses,  forming  an  inter- 
npted  lajer,  and  sometimes  in  great  blocks  irregularly  im- 
bedded in  sand  or  marl.  What  differences  are  observable 
in  the  colour,  constituent  roinends,  induration,  &c.  in  dif- 
ferent parts  of  the  formation  ? 

The  uses  of  sandstone  according  to  its  particular  nature, 
are  very  various,  and  when  quarried,  the  traveller  shoidd 
observe  how,  in  what  quantity,  and  to  what  purpose  the 
lUme  is  applied.     The  sandstone  of  the  different  epochs  are 
Dot  always  to  be  distinguished  in  hand  specimens,  but  the 
geologist  recognizes  them  easily  when  they  are  in  situ  by  rea- 
ton  of  the  associated  rocks,  or  the  fossils  they  may  contain. 
Gypsum^  or  sulphate  of  lime,  exists  in  quantity  both  in 
tbe  tertiary  rocks  and  in  the  underlying  red  sandstone  group 
of  the  secondary  period.     It  is  also  occasionally  met  with, 
though  rarely,  in  primitive  rocks,  as  in  Mica-slate  (Bellinzona 
in  the  Swiss  Alps  and  a  few  other  places).     The  Gypsum 
of  the  tertiary  formation  b  sometimes  found  in  the  upper 
pvt  of  the  series,  as  in  the  neighbourhood  of  Paris,  and 
sometimes  in  the  lower  part,  as  at  Weiliczka.     The  Upper 
•    ^yjwum  is  particularly  characterized  by  the  presence  of 
dossil  bones  of  mammifera,  birds,  reptiles,  and  fish  ;  it  alter- 
i^tes  with  strata  of  Marl  or  with  Adhesive-slate,  containing 
those  siliceous  nodules  known  by  the  name  of  Menilites. 
îhis  Gypsum  often   contains   large  crystals   of  Selenite  ; 
shells,  vegetables,  and  insects  are  rare  in  it.     The  upper 
stratum  of  this  formation  is  sometimes  60  feet  thick.     The 
Wer  Gypsum  of  the  tertiary  epoch  is  found  together  with 
fock  salt,  which  is  also,  sometimes,  the  case  with  the  Gyp- 
sum of  the  secondary  rocks.     This  Gypsum  is  generally  m 
the  state  of  Selenite,  though  it  is  occasionally  mixed  with 
Compact  Gypsum.     It  reposes  on  tertiary  Limestone,  and  is 
more  commonly  found  in  masses  than  in  regular  strata  :  it 
is  hardly  to  be  distinguished  from  the  Gypsum  of  the  Cre- 
taceous group  but  by  its  geognostic  accompaniments. 

The  Secondary  Gypsum,  as  we  have  said,  forms,  with  or 
without  rock  salt,  a  niunber  of  the  Red  Sand-stone  group, 
and  is  there  associated  with  Variegated  Marls. 
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The  Gypsum  of  the  Tertiaiy  Period  contains  Fibrous 
Gvpsutu  woich  is  not  mt-t  with  iu  that  of  the  secoodaiy  or 
primitive  rocks.  The  Secondary,  u  disposed  in  strata,  and 
sometimes  contains  imbedded  mineraU  as  Quartz,  Arogonite, 
Boracite  and  Sulphur  ;  the  Primitive  is  mixed  with  Mict, 
which  gives  jt  a  slaty  toxtiire  that  distinguishes  it  from  the 
Gytiaum  of  the  other  rocks.  This  kind  is  always  white, 
and  hits  the  granulated  texture  of  sugar;  it  contaius  neither 
organic  remains,  Dor  marl,  nor  clay.  The  sul&te  of  lime 
exists  in  different  forms.  The  lamellary  varie^  receive*  a 
pretty  good  polish,  but  is  easily  scratched  ;  it  is  emplored 
for  vases,  uma,  statues,  and  other  oruamental  objecta,  fi- 
brous Gypsum,  from  its  fine  play  of  li|;ht,  is  sometimes  called 
Satin-spar,  and  is  used  in  jewellery,  for  necklaces,  snuff-boxes, 
iic.  Compact  Gijpaum,  looks  very  like  saccaroid  marble, 
from  which,  however,  it  is  easily  distinguished  by  its  soft- 
ness ;  it  is  applied  to  the  same  uses  as  the  lamellary  variety: 
both  of  them  are  known  by  the  name  of  Alaliastrite  or 
Gypseous  Alabaster.  Earthy  Gypsum  resembles  chalk,  and 
is  an  invalunble  manure  for  gross  and  grain  lands. 

The  common  kind  of  Gvpsum  or  Plaster-stone  is  often 
impure,  and  sometimes  efier^'escea  with  acid,  in  conse- 
quence of  a  small  proportion  of  intermixed  carbonate  of  lime. 

All  the  kinds  may  be  used  as  plaster  ;  but  an  admixtnn 
of  sand  and  clay  gives  the  plaster  a  bad  quality  ;  wherea*  s 
amnll  proportion  of  Carbonate  of  hme  is  beneficial.  Stucco 
is  made  from  Gypsum.  In  short,  its  uses  arc  various  and 
important  ;  it  is  tlieretbre  a  valuable  mineral  which  mud 
not  be  overlooked  hj  the  traveller. 

Gypsum,  though  it  sometimes  lies  deep,  not  unfrequentlj 
forms  hills  of  considerable  height  and  precipitous  âanlis. 
Gypsum  hills,  particularly  of  the  Tertiary  Formation,  have 
not  unfrequently  a  peculiar  aspect,  by  which  they  may  b« 
known  at  a  distance  ;  they  are  long  or  conical,  and  are 
planted,  as  it  were,  upon  other  hills,  lower  and  of  lar^ 

The  above  details  are  aufiicient  to  point  out  that  the 
traveller  must  observe  the  varieties  of  Gypsum,  its  grain 
and  colour,  and  de^ee  of  purity;  its  abmidoncc,  its  strs- 
titicntiun,  or  fonnation  in  masses  ;  the  strata  above  and 
below  it,  or  interposed  ;  the  fossils  or  minerals  which  ac- 
company it;  tlie  ilepth  at  which  it  is  found,  or,  if  at  the 
surface,  the  general  asjiect  of  the  hUla,  &c. 


OP  A  COUNTRY.  135 

Rock  SaU. — ^Thb  mineral  is  immediately  recognised  by 
its  taste. 

Salt  is  found  either  dissolved  in  sea-water  or  in  lakes,  or 
in  springs  ;  imperceptibly  disseminated  throughout  clay  ;  in 
the  state  of  efflorescence  at  the  surfiice  of  the  soil  ;  or  in 
laige  imbedded  crystaline  masses,  in  which  state  it  is  termed 
Rock-salt  or  Gem-salt. 

Salt  springs  when  they  come  to  the  surface  may  generaUy 
be  recognized  by  the  plants  growing  near  them  ;  such  as 
the  Trigloehin  Mariiimumy  the  Salicomiay  the  Salsola  Kaliy 
the  Aster  TfywUum^  the  Gkmx  Mantma^  kc.  Neither  salt 
Qor  salt  springs  are  known  in  the  primitive  rocks.  Indeed 
salt  spring  are  more  fi'e<^uently  found  in  alluvial  than  in  the 
dder  sedimentary  formations.  Nevertheless,  rock-salt  and 
salt  springs  are  never  at  any  great  distance  from  primitive 
mountains  ;  they  are  usuaUy  found  at  the  foot  of  these. 

Rock-salt  is  usually  in  thick  but  uneven  beds,  sometimes 
in  immense  blocks  :  it  is  sometimes  found  superficially,  more 
commonly  at  great  depths,  and  is  generally  associated  with 
gypsum  in  some  form  or  other.  Coloured  clays  or  marls  alter- 
nate with  the  salt  and  are  sometimes  mixed  up  with  it.  The 
8t  rata  of  clay  are  themselves  preceded  or  associated  with 
beds  of  sand,  of  sandstone,  or  gravel,  and  even  of  a  com- 
pact brown  bituminous  fetid  limestone. 

Fossil  mammifera,  shells,  and  charred  wood  are  occasion- 
ally found  accompanying  rock-salt  ;  but  this  we  believe  to  be 
only  the  case  with  the  salt  of  the  tertiary  rocks,  none  being 
found  with  the  salt  of  the  secondary  strata  ;  at  least  there  are 
no  fossils  in  the  salt  formations  of  Vic  and  Dieuze. 

Thick  sedimentary  beds  of  rock-salt  are  sometimes  found 
at  the  bottom  of  shallow  salt  lakes,  or  forming  cakes  where 
such  lakes  have  once  been  and  are  now  dried  up. 

The  almost  universal  use  of  salt  renders  it  an  object  of 
great  importance  ;  nor  must  it  on  any  occasion  be  over- 
looked by  the  traveller.  Whenever  he  may  find  rock-salt  he 
must  state  the  situation  in  which  it  exists  ;  whether  it  be  in 
beds  or  blocks  ;  the  thickness  and  regularity  or  irregularity 
of  the  beds  ;  the  size,  and  shape  of  the  blocks,  and  the  way 
in  which  they  are  disposed  ;  the  nature  of  the  under  and 
overlying  and  alternate  rocks,  in  the  case  of  stratified  rock- 
salt  ;  and  the  nature  of  the  sand,  clay,  or  marl,  in  which  the 
salt,  if  it  be  in  blocks,  is  imbedded.     What  is  the  colour 
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«nil  degree  of  purity  of  the  salt  ;  and  what  are  the  mmerals 
and  fuHsils  which  accompuiy  itf 

When  clay  is  observed  to  sparkle  in  the  sun,  the  tongue 
should  be  applied  to  it,  and  if  the  spicuJs  or  little  crjslali 
be  of  gait  it  wdl  be  soou  discovered. 

When  salt  spritigs  are  met  with,  their  situation  must  be 
exactly  detennined,  as  also  the  abiuidanee  of  the  spring; 
and  whether  it  be  constant  or  periodical;  the  degree  of  sa- 
turetion  of  the  water,  and  if  it  be  the  same  at  all  timei  or  the 
reverse;  in  the  tatter  case  at  what  season  is  the  brine 
strongest? 

If  the  Rock-salt  be  dug  out,  or  if  salt  be  prepared  from 
the  springs,  the  traveller  should  note  the  processes  in  either 
case,  the  number  of  persons  employed,  the  annual  quanti^ 
of  salt  obtained,  its  value  on  the  spot  and  the  profits.  Id 
the  case  of  salt-spriug»  not  worked,  would  it  be  aavanta^eoui 
to  work  them  *  taking  into  consideration  the  proximity  vl 
combustible,  its  kind,  the  facility  or  difficulty  and  expen« 
of  obtaining  it  in  sufficient  abundance. 

(Hajf. — Clay  is  an  object  of  such  importance,  by  reason 
of  the  uses  to  which  its  different  varieties  are  applied,  tblt 
it  is  at  all  times  deserving  of  the  traveller's  attention.  Vie 
shall  therefore  say  a  word  of  the  diiferent  kinds,  the  mon 
particukrly,  as  they  are  not  only  frequently  confounded  with 
each  other,  but  with  loams,  marls,  chalk,  rotteti-4taue, 
tripoli,  itc. 

Clays  are  divided  into  two  kinds,  Inliisible  and  Fusible- 
The  infusible  clays  are  Isl.  Almninite;  2nd.  ColyriUi  3ii 
Kaolin;  4th.  Cimolite;  5tb.  Plastic  clay  ;  6th.  Lithnmarge. 
The  ftisible  clays  are  1st,  Fuller's  earth;  '2nd.  pigubne 
clay  ;  3rd.  Adbesive-slate  ;  and  4tb.  Float-clay  or  mountain 
meal, 

Alumlnile,  or  pure  clay,  or  native  argile,  is  of  a  put» 
white,  soft  to  the  touch,  and  when  examined  with  a  mag- 
nifier, seems  composed  of  a  multitude  of  anuill,  trauspareut. 
Srismatic  crystals;  it  adheres  strongly  to  tlie  tongue,  but 
oes  not  easily  form  a  paste  with  water  ;  when  breatheil 
upon,  it  emits  an  argillaceous  smell,  sud  it  sometimes  eSec- 
vesces  with  acids.     Alurainite  is  very  rare. 

C'u/^nVd  is  white,  and  its  tenacity  is  considerable;  water 
may  be  paasL'd  through  it  by  pressure,  and  it  retains  this 
liqnid  with  so  much  force,  that  it  requires  ii  month  to  dry* 
even  when  reduced  to  small  fragments.  On  drying  it  seps- 
rutes  into  prisms  like  starch;  it  then  loses  tlie  half  of  lU 
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wdght  and  becomes  veiy  light.  It  is  absolutely  infusible, 
l«nd  is  soluble  in  nitric  acid  without  effervescence.  It 
lorba  water  with  a  hissing  noise  and  becomes  tranalucid, 
loIly  or  in  part,  according  to  the  varictiea,  lilte  certain 
^drophanea. 

f  ^aotm,  or  Porcelain-clay,  is  friable  and  me^re  to  the  feel  ; 
Aea  pure,  it  forms  a  paste  with  difficulty  ;  it  is  absolutely 
ttfusibie  in  the  porcelain  furnace,  and  acquires  neither 
nor  solidi^;  it  merely  hardens  like  other  clays. 
■  fine  KaolioB  are  almost  alwaya  of  a  beautiful  white  ; 
e  incline  to  yellowish  or  flesh  red  ;  many  of  the  latter 
1  acquire  in  the  fiimace  a  greyish  tinge  which  prevents 
r  bemg  employed  in  the  making  of  fine  porcelain. 
Molina  almost  always  contain  mica  which  points  out  their 
hlgin.  This  substance  ia  found  only  in  primitive  moun- 
"ns,  where  it  exists  in  beds  among  the  granite.  Some 
lolins  still  retain  the  form  of  the  felspar  ;  they  being  in 
t  nothing  more  than  a  decomposition  of  that  mineral. 
Crmolile,  (so  called  from  Cimola,  now  Argcntiera,  a 
trren  island  of  the  Archipelago,  whence  the  ancients  ob- 
lined  this  species  of  clay),  is  of  a  pearl  white,  and  reddens 
I  little  by  contact  with  the  air;  its  texture  is  somewhat 
'•ty;  it  is  rather  tender,  aofl  to  the  feel,  and  has  not 
nTrequently  a  greasy  aspect.  It  adheres  to  the  tonsue 
jth  considerable  force,  whitens  before  the  blowpipe,  out 
I  infusible;  it  is  olten  mixed  with  perceptible  grains 
f  q[aart2.  This  substance  was  used  by  the  ancients  for 
lung  srease  out  of  stuifs,  as  also  in  medicine;  but  it 
nnot  be  placed  with  Fuller's  earth,  having  neither  the 
ictuosily  nor  the  other  characteristics  of  that  useful  mineral. 
I  Ptanlie-elay,  or  pipe  clay,  ia  compact,  almost  greasy  to 
e  feel,  and  may  even  be  polished  with  the  fingers  when 
y  ;  it  forma  a  very  tenaceoua  paste  :  some  varieties  ac- 
t4(inrem  wateraslizhttranslucidity  ;  it  is  infusible  in  the  por- 
~  'kin  furnace,  and  acquires  great  solidity.  This  is  a  cha- 
Ifristic  of  tho  Plastic- clays,  and  distinguishes  them  from 
_  s  Fusible-clays,  which  are  also  employed  in  the  fabrication 
|f  the  coarser  kind  of  pottery.  Of  these  clays  some  remain 
riiite  or  even  become  so  in  the  fire,  while  others  become  of 
ft  deep  rod. 

'  Lithomarge. — The  colour  of  this  argile  varies  from  white 
ft  yellowish,  to  red,  and  to  brown,  and  all  the  intermediate 
'  »  ;  it  is  sometimes  striped  and  veined,  and  the  veins  are 
aaionally  blue  ;  its  fracture  is  earthy  and  fine  grained  ;  it 


is  very  tender,  shines  in  the  streak,  adheres  Iû  the  tongu< 
is  grcaay  to  the  fuel,  rather  light  and  easily  frangible  ;  it  i 
inhisible  before  the  blow-pipe;  it  falls  to  powder  io  water 
but  does  not  form  &  paste  with  it,  which  latter  character  dis- 
tiiupiishes  itlrom  the  Plastic  and  Figulinc  clavs;  its  strong 
adhesion  to  the  tongue  distinguishes  it  from  Fuller's-eaith. 
Lithomargc  appears  to  belong  to  the  primitive  fonuatioDS. 
It  is  found  in  lumps  in  Basdt  and  Amygdaloid  rocks  ;  it 
forms  veins  in  Porphyry,  Gneiss,  Serpentine,  £cc.,  and  i> 
met  with  in  connection  with  Tin,  Mercury,  Topazes,  ko. 

All  the  above  nsmod  clays  are  infusible,  tixc/utibie  are — 

Fuller' a-mrth. — This  variety  is  greasy  to  the  feel,  may 
be  polished  with  the  nail,  readily  cnmibles  to  pieces  in 
water,  forms  a  kind  of  pulpy  mass,  but  does  not  acquire  aoT 
great  ductility  ;  it  is  ralhercompact  and  adheres  butslightl)' 
to  the  tongue.  Several  varieties  of  FuUer's-earth  st  fini 
blacken  in  the  fire,  hut  are  whitened  by  a  stronger  best, 
which  indicattw  the  presence  of  some  combustible  matter. 
The  yellow  Fuller's-enrlh  of  Woburn,  in  England,  melts  it 
120"  of  Wedgwood's  Pyrometer,  into  a  reddish  brown  psilï 
moss  ;  it  exhibits  no  effervesceuce  in  nitric  acid,  but  uio- 
Btantly  reduced  to  powder. 

In  order  that  a  clay  be  proper  for  taking  grease  oui 
of  stufis,  its  perfect  mechanic  dissolution  in  water  roust  b« 
prompt  and  easy  ;  a  property  which  it  has  nut  when  it  is  too 
unctuous  ;  the  particles  of  silica,  also,  wliich  it  may  con- 
tain, must  be  almost  impalpubly  fine,  otherwise  they  viO 
wear  holes  into  and  injure  the  stuff.  These  qualities,  «ad 
particularly  its  fineness,  may  be  known  by  the  degree  of  po- 
lish it  is  susceptible  of  taking  when  nibbed  with  the  niiL 
Too  great  a  quantity  of  iron  and  particularly  pyrites,  tnits- 
rtajtv  injure  its  quality. 

Fii/iilme  or  Potter's-clay. — The  varieties  of  this  kind  of 
clay  liave  almost  all  the  external  characters  of  the  plastic 
clays,  many  are,  like  them,  soft  to  the  feel,  aud  make  • 
pretty  stiff  paste  with  water;  hut  they  are  in  genemi,  leM 
compact,  more  friable,  and  crumble  more  readily  in  water. 
Potter's-clay  is  of  various  colours,  as  bluish,  greenish,  gny, 
yellowish,  brown,  red.  Sec.  ;  but  very  rarely,  if  ever,  v^ite. 
All  these  colours  are  due  to  iron,  no  that  instead  of  loùng 
colour  by  the  fire  this  kind  of  clay  becomes  of  a  bright  red; 
its  fracture  is  uneven  and  never  fissile  though  soil  lo  ikf 
touch;  Potter's-clay  has  not  the  greasy  tcel  of  Fuller'8-e>râk 
Those  varictieB  which  eSerreace  wiUi  acids  imter  into  Out. 
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^^^    »  of  Marls  which  character  alone  distinguishca  them  from 
Potler'8-play. — 

Potter's-clay,  as  its  name  indicates,  is  employed  in  the 
Jtmrser  kinds  of  culinary  pottery,  as  also  for  chimney-pots, 
flower-pots,  tiles,  kc.  :  objects  made  of  it  are  red  ana  po- 
ious,  and  vessels  for  cooking  are  aecordiugly  coated  with  a 
zin^.  Wftter-pots  m^e  of  this  clay  are  very  good  in  hot 
intrics,  as  an  evaporation  takes  place  from  the  surtkce 
Which  keeps  the  vraler  cool. 

The  coaraer  kinds  ol'  Potter's-clay  are  used  for  brick- 
dcing;  an  art  of  the  utmost  importance.  It  must  be  ob- 
rved  that  rhough  Potter's- clay,  when  pure,  is  infusible,  yet 
ia  generally  mixed  with  such  a  quantity  of  iron,  silica, 
d  hme,  that  it  would  melt  into  a  frit  by  the  application 
f  great  heat.  Ordinary  bricks,  however,  not  being  subjected 
D  such  heat,  the  impurities  mixed  with  the  clay  (with  the 
iw^lion  of  lime  if  m  quantity),  are  of  little  consequence  ; 
'Cndeed  the  iron,  by  reason  of  the  red  colour  it  «ommunicatcs 
j«  rather  an  advantage,  and  a  certain  proportion  of  silica  is  be- 
.'BeficiaJ,  as  preventing  the  bricks  from  contracting  too  much 
.md  cracking  ;  but  time-stone  in  lumps  must  be  carefully 
IToided,  as,  by  the  baking  of  the  bricks,  this  limestone  is 
'eonvcrtcd  into  quicklime  which  rapidly  absorbs  moisture, 
iwells,  and  causes  the  bricks  to  &I1  to  pieces. 

Slaly-elay  or  ^dhetive-slate. — Its  colour  varies  like  that 

fall  other  clays  ;  but  its  remarkable  texture  is  its  chief  cha- 

^ctcristio.     It  is  composed  of  plates  or  layers  which  separate 

ith  the  greatest  &cility  by  the  alternate  action  of  moisture 

id  dryiiesB  ;    its  laminar  texture,  however,  is  not  always 

jually  marked,  and  the  laminte  are  sometimes  undulated 

id  knobby  ;    which  appears  due  to  the  siliceous  nodules 

hieh  it  contains.     In  other  respects  it  is  like  other  clays, 

1  is  distinguished  from  slates,  property  so  called,  by  its 

miiig  a  paste  with  water,  which  the  latter  never  do, 

MouHtain-meal,  is  remarkable  for  its  lightness  ;  it  floats 

1  water  so  long  as  it  is  not  penetrated  by  it  ;  it  feels  dry  ; 

)  a  very  fine  powder  it  is  very  hard,  and  is  used 

ith  advantage  in  polishing  sUrer.     It  has  the  qualities  of 

«  termed  Rotten-stone  by  workmen.     It  mixes  up  dif- 

y  with  water,  and  is  by  no  means  binding  ;  it  is  not 

lible   in  the  porcelain  furnace,  but  it  there  acquires  an  ex- 

lofdinary  degree  of  hardness  and  contracts  about  U.23. 

[docs  not  efi'crvesce  with  acids  ;  impressions  of  planta  are 
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BOmetimet  found  in  it.  Fabrone  manufactured  flontinc 
bricltB  of  it,  and  it  has  been  recoinmccded  to  line  with  lucE 
bricka  the  powder  chwnbert  of  ships  of  war.  This  variety 
of  clay  approaches  nearer  to  the  nature  of  Tripoli  than  to 
that  of  true  clay. 

Of  tt)ese  various  kinds  of  clay  it  may  be  observed  that  the 
Pure-clay,  the  Colyrite,  the  CimoHte,  the  Lithomarge,  and 
the  Adbeiive-slate,  are  merely  interesting  as  objects  for  ths 
cabinet.  The  Mountain-meal  isof  some  use,  as  we  have  said, 
(or  polishing  ;  the  Plastic,  property  so  called,  and  the  Fifn- 
line  or  common  clay,  are  generally  both  comprehended 
under  the  term  Plastic  or  Potter' s-e lay.  The  fonncr,  that  ii 
the  true  Plastic  or  Pipe-clay,  which  is  infusible,  is  rf 
immense  imponancc  as  being  used  chiefly  in  tlie  maniihcun 
of  those  finer  kinds  of  pottery  culled  eartlienware  :  the  UBer, 
which  is  fusible  is  the  common  brick  or  tile-earth,  and  il 
also  of  most  extensive  and  useful  application.  The  Sraecti* 
or  FuUer's-esTth  is  invaluable  in  the  preparation  of  wooUwi 
cloth  to  deprive  it  of  the  grease  ;  and  Kaolin  is  most  valu- 
able as  the  chief  material  in  the  composition  of  china  wore. 

The  Pipe-clays  and  Potter's- clays  are  rare  in  primitive  soili, 
unless  it  be  in  certain  intermixed  alluvial  deposits.  Tbe^ 
are  generally  found  forming  hills  along  the  confines  of  pn- 
mitive  chaius,  and  in  the  middle  of  grent  calcareous  basiM. 
They  do  not  however  always  form  hills,  but  are  somclimfl 
disposed  in  thick  beds.  The  clayey  hills  have  geoersU^ 
rounded  summits,  and  whenever  clay  is  the  s\irflice  soil  it  » 
remarkable  for  its  sterility.  It  is  obsen-ed  that  the  cliT» 
which  form  hills  have  a  schistose  structure,  and  that  they  are 
harder,  and  dissolve  in  water  less  readily,  than  those  clsw 
which  tie  in  interposed  beds  or  masses.  In  the  clayey  h>tl> 
fossil  organic  remains  of  both  vegetables  and  animals  uc 
often  found  in  pretty  good  preservation. 

In  the  more  recent  and  alluvial  tbrmations,  the  clays  s«! 
found  in  extensive  horizontal  masses  or  beds,  at  a  small 
depth  below  the  suriace,  (seldom  reaching  150  or  2(X)  fe«t) 
and  generally  covered  with  sand  or  gravel,  £cc. 

The  clays  of  alluvial  formations  often  contain  shells  ;  Ùt 
common  Potter's  or  Brick-clays  more  so  than  the  Pipe-clsyi 
and  finer  Plastics  ;  they  also  contain  iron-pyrites,  cryntiijs  of 
Selenite  -,  with  pieces,  and  sometimes  entire  masses  of  Lignite. 

The  ctays  uf  the  secondary  limestone  formation,  and  of 
alluvial  deposits,  are  the  most  abundant  and  the  most  gene- 
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nlly  emplojed  in  the  arte.  Some  of  the  Cimolites  and 
FnUer's-earthi  seem  to  helong  exclusively  to  Volcanic  form* 
atioDs. 

From  the  above  details  it  is  presumed,  the  traveller  will 
not  only  be  enabled  to  distinguish  the  different  kinds  of 
dajy  but  will  see  the  kind  of  observations  to  be  made  on  the 
usdid  varieties  whenever  he  may  meet  with  them  ;  thus, 
whether  it  be  Kaolin,  Fuller's-earth,  or  Potter's-clay,  he  will 
■oCe  the  spot,  the  ascertained  or  presumed  extent  of  the  mass 
and  its  qualities.  If  worked,  he  will  note  to  what  extent 
and  fiur  what  purpose,  and  he  will  not  foiget  to  make  a  me- 
monmdum  ofany  thing  which  may  strike  him  as  new  or  ad- 
vantageous in  the  several  operations  he  may  witness,  either 
fer  extracting,  preparing,  or  working  the  clays  for  the  va- 
noas  purposes  to  which  this  interesting  mineral  is  applied. 

Marl  is  a  mixture  of  clay  with  lime  and  sand  in  various 
proportions,  and  according  as  any  one  of  the  ingredients 
predominates  over  the  others  the  marl  is  called  argillaceous, 
calcareous,  or  sandy.  Other  substances  are  accidentally 
mixed  up  with  the  pure  marls  as  metallic  oxids,  particularly 
those  of  iron  and  copper,  vegetable  detritus,  &c. 

The  use  of  marl  is  to  improve  land  ;  difiercnt  kinds  of 
marl  being  suited  to  different  kinds  of  soil.  Marl  is  there- 
fere  a  very  valuable  production,  and  should  be  noted  by  the 
traveller,  stating  the  kind  and  the  extent  of  the  deposit. 

Although  some  marls  belong  to  the  more  modem  forma- 
tions, yet  they  do  not  always  lie  at  the  immediate  surface. 
They  are  sometimes  pretty  deeply  seated,  and  occasionally 
beneath  a  stratum  ot  limestone  rock.  As  a  mineral,  the 
exact  composition  of  the  marl,  its  colour,  unctuosity  or 
fiiability,  &c.  should  be  stated  ;  as  also  the  position  in  which 
it  lies  as  regards  other  strata.  The  fossils  found  in  the  marl 
must  either  be  minutely  described  or  specimens  brought 
away. 

Chalky  by  its  great  abundance  and  the  various  uses  to 
which  it  is  applied  in  the  arts,  and  which,  to  a  certain 
degree  counterbalance  the  disadvantage  of  sterifity,  so 
remarkable  where  chalk  forms  the  surface  soil,  is  deserv- 
ing of  particular  notice. 

Chalk  is  a  substance  known  to  every  one,  but  before  a 
traveller  asserts  that  he  has  seen  beds  of  chalk  in  any  place, 
be  must  assure  himself  of  the  fact,  either  by  an  examination 
of  the  substance  itself,  or  by  a  consideration  of  those  geolo- 
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kIchI  Hssociations  which  are  BufTicient  to  prevent  chalk  from 
ticiiig  niUtakcu  for  Kaolin,  white  cla}'3,  marlc,  ^c. 

Chalk  when  pure  is  carbonate  of  lime  uumixed  with  any 
other  miperal  aavc  perhaps  a  little  magnesia  and  a  little 
alumina.  It  is  dull  and  earthy  in  the  fracture.  col\,  light, 
meagre  to  the  touch,  easily  scratched  with  the  nail,  and 
adheres  slightly  to  the  tongue;  its  colour  is  white  or  grey. 
It  is  when  pure  almost  wholly  soluble  in  nitric  acid,  with 
efier\'eBccnce  ;  but  there  generally  remains  a  little  undii- 
Bolved  portion,  which  is  clay  or  magnesia.  These  chsracteti 
together  with  the  associated  rocks  distinguish  it  from  Kaolin, 
which,  as  we  have  said,  is  found  only  in  primitive  forma- 
tions ;  the  entire  dissolution  of  chalk  in  nitric-acid  dis- 
tinguishes it  from  white  clays,  which  are  insoluble,  i 
&om  marls,  which  contain  a  great  quantity  of  day. 

Though  white  is  the  common  colour  of  chalk,  it  is  soi 
times  traversed  by  coloured  streaks,  occasioned  by  iron. 
There  is  also  a  red  chalk,  which  must  not  be  conliiunded 
with  ocre,  which  Is  a  clay  coloured  by  iron.  We  have  i 
sud  tliat  chalk  is  tender,  there  are  varieties,  however,  whidt 
are  sufficiently  hard  to  be  used  as  building  stones,  aa  is  the 
case  ill  Normandy  and  elsewhere.  The  town  of  Dongolt,  oa 
the  Nile,  is  constructed  of  a  chalk  of  this  kind.  Some  kind) 
of  chalk  are  even  se mi-ciy Staline,  and  may  be  cut  and 
polished  ;  but  in  this  case   they  can  no  longer  with  strict 

firopriety,  be  regarded  as  chalk.  They  are  then  a  while 
imestoue  or  marble.  The  geological  situation  alone  nnks 
them  as  chalk. 

Chalk  contains  no  metals  except  Iron-pyrites,  wliich  a» 
senerally  globular  ;  but  usually  it  abounds  in  flints,  particu- 
larly in  the  upper  parts,  though  they  are  sometimes  ^*o 
fotmd  plentifully  in  the  lower  parts.  That  species  of  silcz 
known  by  the  name  of  Cachalong  is  also  occasionally  found 
in  chalk,  and  marine  fossils  are  abundant  in  this  sedimeaUiy 
formation. 

Chalk  is  used  in  the  arts  as  a  material  for  drawing  ■ 
painting,  and,  when  mixed  with  vegetable  colour  not  coiw 
tainiug  auy  acid,  such  as  htmus,  turmeric,  saffron,  sap-green, 
kc.  it  I'orms  excellent  pastels  or  crayons  ;  it  is  also  empIcTed 
for  cleaning  metals  and  glass.  When  washed,  so  aa  to 
purify  it  wholly  from  sand,  and  made  into  cakes,  it  is  known 
aa  Spanish  white.  When  burnt  it  fonus  a  lime  equd,  ac- 
cording to  Smeaton,  to  that  obtained  from  the  beat  lime- 
stone  or  marble;  httle  else  is  used  in  London.     Cltalk 
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is  also  employed  for  the  fonnation  of  moulds  in  foanderies. 
Starch  makers  use  it  for  drying  their  precipitates  ;  with  fish- 
0ae  or  white  of  eggs,  it  forms  an  excellent  lute  ;  gilders  on 
wood  coyer  picture  frames,  &c.  with  a  coating  of  it,  previous 
tolayinç  on  the  cold;  and  it  is  sometimes  used  as  a  filtering, 
stone  ;  m  medicme  it  is  employed  to  correct  acidity  in  the 
itomach.    These  various  uses  of  chalk  are  mentioned  merely 
to  convince  the  traveller,  that  this  mineral  is  of  more  im- 
portance than  he  might  at  first  imagine.     He  will  therefore 
K  careAil  to  notice  it  wherever  he  may  meet  with  it  ;  and  if 
it  is  worked,  he  will  not  fail  to  mention  the  numher  of  per- 
lons employed,  and  to  describe  the  methods  of  extraction, 
die  uses  to  which  it  is  employed,  and  the  profits  derived 
from  this  kind  of  industry. 

Chalk,  which  covers  immense  districts  and  lies  in  beds 
of  great  thickness,  usually  presents  itself  in  the   form  of 

Êmux  with  vertical  edges,  or  as  rather  high  and  rounded 
Chalky  countries,  according  to  an  observation  of 
Brongniart  have,  in  general,  neither  caverns  nor  water- 
coorses,  (springs  ?)  and,  unless  when  covered  with  a  stratum 
of  loam  and  vegetable  earth,  are  absolutely  barren  :  a 
fiuzuliar  instance  of  which,  is  that  part  of  France  called  la 
Chcanpaffne  pottilleuse. 

In  a  geological  point  of  view,  the  traveller  should  asccr- 
tim  the  extent  of  the  chalk  and  the  thickness  of  the  bed, 
•8  also  the  height  to  which  the  chalk  hills  rise,  excluding 
■ny  overlying  rock.     What  beds   may  be  interposed  be- 
tween the  chalk,  as  marl,  strata  of  fiint,  &c.  ?    What  are  the 
fossils  and  their  relative  abundance  ?    What  rock  does  the 
chalk  immediately  rest  upon,  and  what  rests  immediately 
upon   the   chalk?     Is   there   any  difference   between   the 
npper  and  lower  parts  of  the  bed  of  chalk,  and  what  is  that 
difference,  &c.? 

Limestone  and  Marble. — Limestone  is  one  of  the  most 
abundant  substances  of  the  mineral  kingdom,  it  appears  to 
have  been  formed  at  a  variety  of  epochs,  and  under  various 
circmnstances.  It  is  found  forming  extensive  mountain 
chains,  and  thick  beds  both  in  the  tertiary  and  secondary 
rocks.  It  is  always  stratified,  is  sometimes  without  fossils, 
sometimes  thickly  studded  with  them,  and  sometimes  almost 
wholly  composed  of  them.  The  fossils  are  sometimes  those 
of  fresh  water,  sometimes  marine,  and  sometimes  a  mixture 
of  both  in  various  proportions.  The  colour  and  texture  of 
limestone  is  very  various,  and  its  purity  more  or  less  perfect. 


144  GEOLOGY  JLKD  HIRKIIAL   PRODUCTIONS 

There  is  n  graduated  paseagG  from  the  most  pulvérulent 
chalk  through  limestone  of  various  qualities,  to  the  hardest 
and  most  faenutiful  statua  17  marble. 

Tlie  purest  variety  of  carbonate  of  lime  is  that  which  is 
cryBtalized  and  transparent,  the  tinest  example  of  «hicb 
is  the  well  known  Iceland  Spar,  particularly  remarkable  fbi> 
its  doubly  refracting  property,  so  easily  observed.  The 
aecundary  forms  of  calcareous  snor  are  exceedingly  multi* 
plied  aud  highly  interesting  to  the  crystalographer.  The 
curious  traveller  will  do  weU  to  collect  fine  crvstalizaticnu 
of  lime,  as  they  are  desirable  in  c^bineta:  they  are  found  ia 
metallic  veins,  and  in  the  fissures  and  cavities  of  calcareont 
rocks.  There  is  a  lamioaiy  or  confiisedly  crystalised  variety 
of  carbonate  of  time  occasioually  found  io  masses,  bnt 
more  commonly  in  veins  and  fissures  in  marble  and  common 
limestone. 

Saccharoid  or  saline  marble,  so  called  from  its  brilliaul 
granulated  texture,  might  be  confounded  with  Magnesitn 
limestone,  were  it  not  that  the  former  efiervosces  easily 
and  brisklv  with  acids,  which  the  latter  does  not  Tht 
Soccharoiife  and  lamellary  marbles  are  very  similorand  sonW- 
times  pass  into  one  another. 

The  earthy  textured  coloured  marhies  and  compact  liBM- 
stones  come  next,  including  Lumachellis  and  calcargon 
Breccias, 

Oolites  present  the  singular  appearance  of  a  texture 
formed  of  small  rounded  grains  from  the  size  of  a  poppy 
seed  to  that  of  a  small  pett.  The  oolites  dilfcr  from  w 
globular  concretionary  liineslane  in  this,  that  the  gnuus  of 
Uie  former  when  broken,  exhibit  neither  a  rudiated  textcm. 
nor  concentric  layers. 

Common  limestone  is  of  a  loose  texture,  of  a  dnll  ml 
earthy  fracture,  generally  course  grained,  but  sometimes  fine 
grained,  though  boH. 

These  several  varieties  of  carbonate  of  lime,  are  oA- 
divided  iuto  a  great  number  of  sub-varieties,  all  moreorlear 
interesting  to  the  mineralogist,  and  worthy  of  being  collected 
as  cabinet  specimens. 

The  varinus  uses  to  which  the  several  kinds  of  limestone 
arc  put,  are  too  well  known  to  need  detailed  description. 

The  object  of  the  traveller  in  his  consideration  of  cal- 
careous as  of  other  rocks,  is  Iwotbid,  1st  to  observe  snd 
describe  to  the  best  of  his  ability  the  geognostic  chnntCtRT 
and  geological  relatioiia  of  the  rocks;  and," 
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tain  the  kinda  and  abundance  of  the  uaeful  varieties.    Thus 
whenever  he  meets  with, limestone  he  will  examine  it  care- 
follj,  describing  its  colour,  fracture,  grain,  and  degree  of 
hardness,  the  thickness  of  the  strata  and  their  position,  the 
contiguous  rocks  below  and  above,  or  interposea,  and,  if  the 
fimestone  forms  hills,  the  height  and  extent  of  these.    The 
absence  or  presence  of  fossils,  and,  if  anj  exist,  their  nature, 
their  position  and  relative  abundance;  are  any  minerals,  and 
what,  associated  with  the  calcareous  rock  ?    If  the  rock  be 
quarried,  the  traveller  should  note  the  number  of  men  em« 
plojed,  the  extent  of  the  works,  the  purposes  to  which  the 
stone  is  applied,  and  the  profits  arising  nom  this  industry. 
At  the  traveller  in  countries  yet  new  and  unsettled  should 
dxiw  attention  to  its  unemployed  treasures,  he  must  under- 
■tand  the  peculiar  property  of  the  different  kinds  of  calca- 
reoos  rocks  for  sjpecific  purposes  before  he  can  recommend 
them  for  such.     The  white  lamellary  or  the  fine  close  grained 
laecharoid  marbles  are  peculiarly  valuable  for  the  statuary. 
The   more  particularly  as   most  of  the    ancient  statuary 
loarbles  are  lost,  And  fine  modem  statuary  marble  is  rare. 
The  white,  of  less  beautiful  texture,  or  the  white  with  greyish 
or  greenish  veins,  is  employed  for  columns,  vases,  tables, 
chimney  pieces,  &.C.,  for  ail  which  objects  the  coloured 
opaque  marbles  are  also  admirably  suited.     When  marble  is 
but  of  one  colour,  that  colour  should  be  pure  and  without  mix- 
ture; when  the  marble  is  of  different  colours,  these  should 
be  bright  and  contrasting,  and  whether  in  veins,  or  spots,  or 
pitches,  these,  to  constitute  a  beautiftil  marble,  must  be 
vnmged  in  a  manner  agreeable  to  the  eye.     The  suscepti- 
bility of  taking  a  fine  polish,  is  essential  to  all  kinds  of 
marble. 

Compact  limestone  is  perhaps  of  all  building  stones  the 
best;  but  before  a  traveller  pronoimces  that  there  exists  in 
any  place  an  abundant  supply  of  fine  calcareous  building 
stone,  he  must  attend  to  tne  following  particulars: — ^The 
durability  of  the  stone  b  best  judged  of  by  observing  the 
condition  of  those  parts  which  have  been  long  exposed  to 
the  elements.  A  good  building  stone  must  be  sonorous  under 
the  hanomer,  close  grained,  and  of  even  texture;  it  must 
work  with  facihty  and  in  various  directions  without  splitting, 
and  yet  be  sufficiently  compact  not  to  absorbe  water,  which,. 
when  a  frost  may  come,  will  split  it.  It  must  be  tenacious, 
so  as  not  to  be  crushed  by  the  weight  it  will  have  to  bear. 
Most  limestones  must  be  placed  in  a  building  in  the  same 

nr 
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way  they  lay  in  tbc  qiinrry  ;  but  some  kiuds  may  be  placed 
in  any  diri'clion  ;  these  are  particularly  valuable  lor  columns, 
lintels,  ^c.  Some  stones  tlmt  are  so  soft  when  firat  extracted 
as  to  be  cut  with  a  common  toothed  aaw,  become  very  hud 
by  eiiposure  to  tKe  air  ;  others  again  that  aie  hard  i 
quarry  quickly  disintegrate  when  expoied.  Thus  some  aUtue* 
are  exclusively  applicable  to  intentai  construction  and 
foundations,  and  otlicrs  are  applicable  equally  to  internal 
and  external  parts.  Some  are  good  for  common  walls  only, 
ill  consequence  of  the  natural  fissures  of  the  strata,  and 
Others  are  good  for  large  steps,  slabs,  soffits,  &c. 

The  common  course  grained  limestone  may  be  employed 
fOT  obtaining  quick  Ume  for  mortars,  though  inapplicable  to 
other  purposes;  but  it  must  not  be  hence  inferred  that  ihï 
kinds  of  calcareous  rock  already  mentioned  will  not  fiimitii 
good  lime,  ou  the  contrary,  the  finest  marble  is  by  many  sup- 
posed to  produce  the  best  litne. 

There  are  three  particular  kinds  of  lime.  One  absorb** 
great  deal  of  water,  swells  exceedingly,  and  admits  a  great 
admixture  of  sand;  it  is  generally  very  white;  it  dors  not 
harden  under  water,  and  therefore  must  not  be  employpil 
under  cround,  in  foundations,  or  in  water.  The  nest  kind 
swells  but  little,  absorbs  but  little  water,  admits  but  an 
proportion  of  sand,  quickly  hardens  when  exposed  to  the 
otr,  and  acquires  a  slight  degree  of  hardness  under  water. 
it  is  seldom  very  white.  The  third  kind,  or  hydraulic  Vitaf, 
hardens  under  water  without  addition,  it  is  seldom  white, 
but  is  the  very  best  kind  ;  it  contains  naturally  an  admixture 
of  clay. 

There  are  no  certain  indications  by  which  the  InTeller 
can  judge  a  priori  of  the  kind  of  lime  that  any  limestoK 
will  lumish,  but  a  very  simple  experiment  wiD  give  him 
valuable  information  on  this  head,  and  we  therefore  recom- 
mend it  to  him.  It  is  from  Brard.  Calcine  a  piece  of  the 
limestone  and  throw  it  into  a  small  vase  of  water,  observe  if 
it  absorbs  much  or  little.  After  a  few  days,  observe  if  it  be 
set  and  hard,  or  if  it  remains  soft,  remark  also  the  coloor, 
which,  if  very  white,  renders  it  proper  for  while  washing, 
this  kind  of  experiment  is  preferable  to  chemical  analysis. 

Lithographic  Stones. — Among  the  varieties  of  limestone 
jp  one  to  which  modem  discovery  lias  given  partictdar 
value  ;  it  is  compact,  close  grained,  of  a  vellowish  or 
brownish  white  tinge,  and  susceptible  of  a  good  polish.  The 
spotted  varieties  are  not  good,  because  in  such  the  texture  ii 
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not  homogenous.  Good  lithographic  stones  are  not  com- 
mcm,  and  the  traveller  should  not  &il  to  notice-  them  where- 
ever  he  maj  find  them. 

COAL.— -Such  is  the  immense  importance  of  this  valu- 
able conbustible  that  we  think  it  necessary  to  enter  into 
greater  details  regarding  it  than  we  have  done  for  other 
minerals.  We  shall  first  describe  its  general  characters, 
then  the  specific  characters  of  its  varieties,  the  formation 
in  which  it  ia  found,  the  methods  of  seeking  for  it,  &c. 

General  characters. — Coal  is  almost  of  a  perfect. black 
colour  and  generally  shining  ;  it  is  not  hard,  it  is  generally 
brittle,  but  never  soft  enough  to  be  scratched  with  the  nail  ; 
its  mean  specific  gravity  is  1.3. 

It  bums  easily,  with  a  white  flame  and  black  smoke,  giving 
out  a  particular  bitominous  and  in  some  cases  sulphurous 
smell;  it  leaves  afterburning,  a  cinder,  sometimes  very  volu- 
minous, being  about  3  per  cent,  but  it  sometimes  leaves 
nothing  but  a  white  ash  in  small  quantity.  Coal  cinders 
are  hardly  ever  pulverulent,  they  are  fi;enerally  in  the  form 
of  a  light  scoria,  or  of  a  dust  mixed  with  scorise. 

This  combustible  by  distillation  gives  out  an  empyreu- 
matic  oil,  ammoniacal  gas,  and  sometimes  sulfurons  acid 
gas  without  ammonia. 

Coal  has  never  been  found  cristalized  ;  it  is  always  in 
mass  having  sometimes  a  slaty  texture,  and  often  a  conchoi- 
dal  though  more  generally  a  straight  fi*acture  ;  in  the  latter 
case  the  mass  generally  divides  in  parallelopipedons  of 
considerable  regularity;  finally,  in  some  varieties  the  sur- 
face of  the  fragments  exhibits  the  most  beautiful  and  varied 
colours. 

Such  are  the  chief  characteristics  common  to  the  dif- 
ferent varities  of  coal  and  which  serve  to  distinguish  it 
from  all  other  combustibles  ;  the  facility  with  which  it 
bums  and  the  smoke  it  gives  out,  distinguish  it  from  An- 
thracite ;  its  solidity  prevents  its  being  confounded  with 
Asphaltum,  which  may  be  cut  with  the  nail,  and  which  gives 
out,  when  rubbed  between  the  finders,  a  very  sensible 
bituminous  odour  ;  finally  Lignite,  which  very  much  resem- 
bles coal,  gives  out  by  distillation  an  acid  and  empyreumatic 
liquor.  The  varieties  of  coal  differ  so  slightly  from  each 
omer,  and  their  points  of  resemblance  are  so  numerous, 
that  it  is  very  difficult  to  determine  them  with  precision. 
However  as  these  varities  have  different  uses  in  the  arts, 
it  is  desirable  to  know  at  least,  the  principal  of  them. 

h2 


148       GBOLOGY  AHD  HINSRIL 

Werner  establishes  six  different  varieties,  ^Ve  howevfr 
pn^fer  the  clussificatioii  of  Modh.  Brogoi&rt,  whu  recognizes 
only  tbrce  veil  diatinguished  varieties. 

Compact  coal. — This  variety  ia  of  a  greyish  black  uul 
without  luBlre,  its  fracture  ii  somctiineB  largely  coucboidol, 
and  sometimes  straight  with  an  even  surface;  it  is  solid 
without  being  hard,  and  though  compact  is  very  li^ht.  lu 
epeci&c  gravity  according  to  Kirwau  is  1,23;  it  n  easily 
cut  and  takes  b  good  poush.  It  bums  well,  with  a  briliiiBt 
flame,  gives  out  but  little  heat,  and  leaves  hardly  any 
residuum.  This  coal  vcrj-  much  resembles  Jet,  only  it  doe» 
not  give  out  in  burning  the  same  penetrating  and  disagree- 
able smell  that  proceeds  from  Jet.  Vases  and  other  oini- 
ments  are  made  of  this  kind  of  coal. 

Fat  coal,  is  light,  brittle,  very  combustible,  and  bunu 
with  a  long  white  flame.  It  swells  and  aeema  to  enter  into 
a  kind  of  fusion,  while  it  runs  together  or  cakes.  It  leavu 
little  reaidue  and  yields  bv  distillation,  bitumen  and  amrao- 
nitt.  Thia  kind  is  found  along  with  slate,  but  haa  never 
been  seen  in  calcareous  rocks.  It  sometimes  con taius  mahne 
fossils, 

X>rff  coal. — This  kind  of  coal  is  both  heavier  and  mora 
compact  than  the  first  kind  ;  it  is  Bomelime»  less  intensely 
black,  approaching  to  iron  griiy,  it  bums  with  diflicully,  and 
without  swelling  or  caking,  and  leaves  a  greater  residue. 
There  is  scarce^  any  flame  from  it  and  woat  there  it,  i> 
bluish.  By  disUllation  it  gives  out  neither  ammonia  nor 
bitumen,  but  aulphurous  acid  only.  All  the  coal  tbund 
along  with  compact  limestone  belongs  to  this  variety.  Tht 
slates  which  cover  this  variety  contain  rather  impresitoni 
of  ferns  than  of  grasses. 

Geoffnoilic  cJiaracter. — Coal  is  always  found  in  ntna, 
BOmetunes  in  heaps,  but  gcuerally  in  strata  and  very  rarrJy 
in  veins.  The  strata  are  variously  inclined,  dipping  slightly 
and  being  contorted  in  every  possible  way. 

Coal  ia  almost  every  where  accompanied  by  the  luna 
kind  of  rock»,  the  knowledge  of  which  is  essential,  when? 
ever  we  would  seek  for  this  valuable  mineral,  in  older 
to  avoid  attempts  oiten  useless,  and  always  expensive.  Co4 
is  never  found  in  primitive  rocks  nor  among  those  of  tbv 
more  recent  formations,  as  course  limestone,  chalk,  aandt 
white  and  himiogenous  sandstone,  SiC.  Some  combustiblo 
minerals  are  fomid  in  these  rocks  but  they  must  not  be  i;oiV< 
founded  witli  coid.  ' 


1*(.  FormaiUm. — ^The  coal  fields  aa  they  are  called  vary 
tie.     Among  the  rocks  of  which  they  are  composed,  we 

eierally    find   in   the   following   order:  1,  micacious  and 
rugtnous   sandstone,  often  very  coarse    grained,     Tbeso 
■adstoues  are  not  exclusively  composed  of  quartz  and  mica 
inlain  fiagnjents   of  atone  of  all  kinds,  particularly 
:    2,  clay-slates  and  mica-slates  with  impressions  of 
id  of  vegetables  belonging  generally  to  the  ferns  and 
i;  3,   strata  of  marl,  of  limestone  or   of  indurated 
4,  a  kind  of  secondary  argillaceous  rock  containing 
liied  branches,  roots,  and  even  whole  trees  ;  5,  argilla- 
one  ;  6,  pebbles  in  a  ferruginous  sand. 
■  The  coal  of  this  formation  ïa  in  strata  alternating  with 
ita  of  the  rocks  just  mentioned,  and  which  are  indistinctly 
ive  and  below  the  coal  strata  or  seams  ;  it  appears,  how- 
Lbat  the  coal  is  never  fonnd  in  the  bed  of  pebbles,  and 
1  general  the  contignous  rock  both  above  and  below 
coal  is  slate;  but  that  below  the  coal  otlen  differs  from 
ttat  which  is  above  it,  and,  what  appears  singular,  it  has 
observed  that  the  overlying  slate  is  impregnated  with 
■n  while  the  underlying  contains  none.     Snch  then  is 
K  way  in  which  coal,  at  least  the  best  qualities  of  this  com- 
Utible,  ore  found  ;  it  nevertheless  exists  in  two  other  kinds 
'fo/matioD. 

2mi  Formation. — ^This  is  a  series  of  trap-rocka  in  which  the 
•J  is  found  in  very  thick  and  extensive  beds.  The  varie- 
EB  usually  met  with  in  this  repository  are  pitch  coal,  moor 

J,  coal  blend,  or  blind  cool,  and  sometimes  slaty  coal. 

IBee  Millar,  p.  244. 

3d  Formation. — This  consists  of  compact  limestone  in 

fikick  and  almost  horizontal  strata,  in  which  are  found  pow- 

bcds  of  coal.     This  limestone  often  contains  fossil  shells, 

and  although  the  limestone  be  black  by  reason  of  the  bitu- 

■MD  with  which  it  is  penetrated  in  the  immediate  vicinity  of 

tbe  coal,  the  shells  retain  a  brilliant  whiteness,  which,  by  the 

emttrasA  produces  a  very  agreeable  effect.     Coal  has  been 

tt  wilh  in  veins  of  eight  yards  thick  in  sandstone. 

The  reposiloriea  of  coal  are  generally  found  midway  be- 

reen  primitive  and  secondary  mountains.     Coal  mines  are 

jnvly  foand  in  the  centre  of  the  primitive  mountains  them- 

'tdvM  ;  when  they  are,  it  may  be  remarked  that  they  rest 

«jÇBuut  the  slopes  of  these  mountains  at  great  heights.     Coal 

ttines  are  also  rare  in  plains  at  a  great  distance  from  moun- 

cbains  ;  and  when  they  do  exist  in  such  places,  the  coal 
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is  flituatcd  at  a  great  depth,  always  in  the  slate-rocks  and  be- 
low the  limeetoue. 

Tlie  strata  of  coal  generally  follow  the  direction  of  Use 
valley  on  the  flanks  of  wiiich  they  are  situated. 

Coal  sometimes  contains  metals  ;  thus  oxide  of  copper, 
sulphuret  of  mercury,  native  silver,  gold,  sulphur^^t  of  leai, 
orgalena,  and  antimony  have  been  Ibundin  it.  Iron-ore  is  a 
frequent  and  most  valuable  accompaniment  of  coal. 

The  coal  of  which  we  have  spoken  hitherto  is  th«  blick 
coal  or  coal  properly  so  called.  There  arc,  however,  varie- 
ties of  what  IS  termed  Brown-coal  and  Lig;nite  whichocGurio 
alluvial  formations  and  are  comparatively  superficial.  Tbe 
Brown-coal  is  generally  accompanied  by  clay  and  grave),  the 
coal  beds  do  not  preBer^c  an  equal  thickness  tTiroughoat 
their  whole  extent.  The  coal  seams  of  alluvial  land  are  DM 
interrupted  by  slips  and  dykes,  as  is  the  case  with  the  coil 
strata  in  other  soils, 

Use»  nf  Coal. — As  the  applications  of  coal  are  different, 
and  as  the  dificrcnt  kinds  are  more  or  less  perfectly  appro- 
priated to  different  purposes,  it  would  perhaps  be  whI  to 
speak  of  these  ;  for  the  value  of  a  coal  mine  depends  on  llie 
circumstances  under  which  the  combustible  noay  be  nseAiUj 
employed. 

Its  first  use  is  for  domestic  fuel.  Coals  for  this  purpose 
should  hum  easily  with  a  clear  flame,  and  give  out  no  dii- 
agreeable  odour.  For  convenient  use  the  firagmeDts  ahoald 
be  of  middling  size  ;  if  too  large  they  are  easily  broken,  bat 
great  fineness  is  very  inconvenient.  The  smallest  cool,  how- 
ever, may  still  be  used  by  adopting  tlie  plan  followed  in 
Belgium  and  elsewhere  :  this  consists  in  dissolving  a  certain 
quantity  of  clay  in  water,  this  is  thrown  upon  coiu  dust  and 
the  whole  well  mixed  ;  the  mass  is  tlien  formed  into  bslll 
or  moulded  into  bricks  :  these  bum  well  but  slowly. 

The  second  use  of  coal  is  for  the  forge,  and  for  this  pnr> 
pose  the  conl  must  be  fat  nnd  light,  and  must,  in  bunungi 
swell  and  cake  ;  by  this  means  it  forma  a  dome  or  cupou 
over  the  iron,  which  keeps  off  the  eattemal  air  and  concen- 
trates the  heat.  Provided  the  proper  kind  of  coal  b«  em* 
Eloyed,  the  size  of  the  fragments  is  immaterial,  indeed  K  U 
est  when  fine,  for,  being  wetted,  it  may  be  laid  on  how  and 
where  wanted,  and  cakes  readily. 

Coal  intended  for  furnaces,  particularly  re  verbe  ratonr  fiiP- 
naces,  must  be  in  large  hunps  and  must  bum  with  flama 
Several  varieties  of  coal  may  be  employed  for  this  purpose. 
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but  according  to  their  particular  nature  they  give  out  more 
cr  less  heat. 

Coal  nevertheless  cannot  be  employed  in  its  natural  state 
in  every  one  of  the  purposes  of  art  and  of  metallurgy.  It  is 
porified  firom  the  noxious  ingredients  with  which  it  is  mixed 
Dj  conversion  into  eoke.  As  in  countries  where  coke  is 
used,  the  methods  of  preparing  it  are  different,  the  traveller 
will  do  well  to  make  his  observations  on  this  subject. 

Besides  the  uses  to  which  we  have  already  alluded,  it  may 
be  observed  that  coal  is  advantageously  employed  in  the 
baking  of  fine  earthenware  ;  but  neither  coal  nor  coke  can  be 
used  lor  the  baking  of  porcelain*  Coal  is  used  in  glass  fur- 
naces, &c.  We  cannot  in  this  enumeration,  rapia  as  it  is, 
omit  to  mention  the  extensive  application  of  coal  to  the  pur- 
poses of  illuminatioD.  This  is  effected  by  the  distillation  of 
the  coal,  by  which  its  combustible  gases  are  given  out,  pu- 
rified, and  collected  for  use. 

That  particular  kind  of  coal  which  is  known  by  the  name 
o{  Jeiy  IS  much  employed,  particularly  for  mourning  onia- 
ments,  as  necklaces,  rings,  &c.  In  the  single  district  of 
Aude  in  France,  twelve  hundred  persons  are  employed  in 
making  different  articles  from  Jet  ;  the  annual  quantity  of 
this  mineral  so  applied  amounting  to  a  thousand  hundred- 
weight. Spain  alone  consumes  18,000  livres  worth  of  these 
articles.     The  net  profit  of  the  whole  is  35,000  francs.* 

Of  the  quality  of  coal  in  general  it  may  be  remarked,  that 
It  is  so  much  the  stronger  and  better  as  it  contains  more 
carbon  and  less  ash.  The  quantity  of  ash  is  ascertained  by 
complete  burning  of  the  coal.  Kirwan  says  the  quantity  of 
carbon  may  be  ascertained  by  deflagrating  the  coal  with 
nitre,  which  bums  the  carbon  without  acting  on  the  bitumen. 

Seeking  far  Coed. — When  the  traveller  suspects  from  the 
geognostic  composition  of  the  country  that  coal  may  be 
found,  he  must  examine  every  place  likely  to  present  him 
with  a  section  of  the  soil.  There  it  is  that  he  must  deter- 
mine  whether  the  rocks  are  such  as  usually  accompany  coal. 
He  may,  it  is  true,  find  rocks  resembling  those  of  some  of  the 
coal  formations  without  there  being  any  coal  ;  but,  when- 
ever, on  the  other  hand,  he  finds  a  soft  bluish  slate  contain- 
ing nodules  of  ar^llaceous  iron  stone,  or  a  grey  stratified 
rock,  containing,  disseminated  in  its  mass  or  between  its  lay- 
ersy  a  small  quantity  of  coal,  he  may  be  almost  assured  that 

*  Journal  des  mines. 
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ht  ■■  ÎB  Ac  Tîcâîç  of  •  owlfield.  U;  in  a  «ecboQ  ct 
■■Atnoc  todLa,  br  ImIi  MnU  of  «  bUci  cari>oii»c«oiu  aab- 
1  bctwmi  the  bedi  of  iaodstooe,  or  «naO 
I  of  cml  m  Une  rock  itwlf,  theae  an 
■  ;  b«ta«itii  împoaùble  for  hiiD  tojudgt^ 
m  lypeMMicra,  tf  wial  distance  he  may  be  ùvn  ■ 
a  of  cow  wortlij  of  being  woAed,  be  must  mge  hii 
Kwucbca  (kither. 

Tbe  MtUb  flf  coal,  as  wdl  m  iIiom  oT  the  accompanjiug 
racks,  genenllj  cxop  «at  KHBewbeTe  ;  but  m  coal  is  tender. 
ils  oai-cn|ifâgs  are  not  so  easOj  recagnised  as  those  of 
oUmt  nîacïal  anbataoces  ;  ior  tb«7  «re  nibbed,  wivu  doni 
earned  anj»  nùzed  np  «ith  the  f  jetable  mould,  or  cotend 
bj  sand,  lie.,  and  tbus  concealed.  The  ont-cropptogs,  bov- 
erer,  aie  oAen  discoTeml  after  tami  bare  «jutbiMl  away  ùe 
■oil  «hicb  hid  tliem,  or  the;  are  laid  open  in  divisa 
trenches,  &c.  In  geoenl,  nains  of  coal  are  first  obsenw 
mixed  with  the  soil;  eren  uie  ploogb  ofUo  leails  to  diaco- 
veij,  bj  liiniii^iipsmaUpieceaofc<aBl,otabbick  subUsuce 
tesembling  aoot.  In  such  cases,  if  tbe  sod  be  dug,  luge 
pieces  of  coal  will  geneiaUy  be  found. 

Whenever,  in  consequMice  of  such  indications,  the  travel- 
ler would  discover  the  stratum  of  coal  whose  proximity  ibcT 
indicate,  be  mu<t  first  ascertain  the  gauenl  uiclination  mi 
dirvclioQ  of  the  «trata  which  torm  ibe  soil  of  the  couDtrv, 
otherwise,  the  indications  will  soon  be  lost  sight  of,  and, 
consequentlj  the  erroneous  conclusion  will  be  Ibrmed  thai 
there  is  DO  coal. 

The  tjfiuptonu  of  coal  often  extend  à  great  waj  beyond 
the  out-cropping  of  tbe  sEratum,  on  a  level  aur^kce;  bot 
when  the  soil  is  inclined  thejr  extend  of  course  macb 
iuxther.  It  must  also  be  remarked,  that  the  ouUcropping 
of  even  a  very  thin  bed  of  coal,  is  sufficient  to  cover  a  great 
extent  of  suriace  with  its  debris. 

The  further  the  debris  are  removed  from  tUe  stratum  the 
■mailer  they  are,  and  tbe  neater  you  approach  the  bed  Uw 
larger  the  fragments  become,  and  the  more  perfectly  cba- 
raclerized.  when  the  outcrop  is  r a  an  inclined  ptaoe  the 
vestiges  will  always  befbund  lower  than  the  uuL-cropping;  and 
tlie  greater  the  slope,  tbe  Jkrther  removed  will  be  the  aebrtL 
WTien  the  stratum  of  coals  comes  up  on  a  horizontal 
surface,  tbe  vestiges  may  be  on  bcth  sides;  it  is  therefore 
necessarj',  pn-vious  to  trenching,  to  know  in  what  directi(»n 
tbe  beds  of  the  country  incline.     Thus,  if  the  dip  be  to  the 
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ist,  the  Bearcher  should  sink  a  pit  to  the  eastward  of  the 
Qtre  of  the  indications,  when  ho  will  rarely  Ikil  to  come 
on  the  bed  at  no  great  depth.     If  the  dip  of  the  strata  be 
t  known,  then  a.  trench  should  be  dug  right  across  the  line 
indications,  i.  e.  perpendicularly  to  the  out- crop  pi  ne;  and 
is  tr^ieh  must  be  sunk  till  the  true  stratum  be  tbuna. 
If  the  out-cropping  be  on  an  inclined  surface  it  will  surely 
'  found  higher  up  than  the  spot  where  the  indications  are 
et  with.     The  trench  in  such  case  must  be  dug  upward 
im  the  place  where  the  débris  are  found. 
When  s  bed  of  coal  traverses  a  ravine,  indications  of  it 
lU  probably  be  found  in  the  bed  of  the  stream  or  on  its 
nk».     Generally,  if  the  coal  crop  out  in  a  direction  pa- 
Del  to  that  of  the  ravine,  the  vestiges  will  be  found  ex- 
uding in  the  same  direction  ;    whereas,  if  the   stratum 
ivefM  the  ravine,  the  indications  will  also  cross  it. 
If  the  indications  are  not  aiiiBcienlly  extensive  to  enable 
jva  to  judge  of  the  direction,  i.  e.  the  strike  of  the  stratum, 
fùa  mtmt  seek  in  the  environs  in  order  to  discover  if  the 
IDatification  is  in  a  direction  parallel  to  the  ravine,  or  if 
ft  cross  it  either  perpendicularly  or  diagonally,  and  then 
pfoc«ed  to  the  search  by  pit  or  trench  aocordmg  to  cir- 
~inMtBncea. 
It  must,  however,  be  remarked  that  in  coal  countries, 
Igupnis  of  coal  are  oden  found  without  being  indications 
'  ihe  immediate  proximity  of  this  combustible,  as  is  the 
•e  «hen  the  débris  of  coal  are  found  in  alluvial  deposits, 
'  sand,  gravel,  clay,  &:c.     It  is  in  such  case  particularly 
■t  liie  necessity  of  knowing  the  general  geology  of  the 
Jj^bce  is  felt,  in  order  not  to  confotmd  this  transported  soil 
«ilh   the   natural   soil  of  the  country:    for,    witliont  this 
Jmowledge,  researches  might  be  made  as  fruitless  as  tbey 
e.     In  such  case,  search  must  first  be  made  for 
'hence  the  transported  soil  has  been  brniijjht, 
that  found,  one  of  the  methods  already  indicated  may 
tployed  with  hope  of  success. 
Another  circumstance  which  may  lead  into  error  those 
do  not  understand  these  matters  is,  that  in  countries 
e  coal  is  used,  a  certain  quantity  of  small  pieces  of  coni 
be  thrown  upon  the  soil  with  the  ashes  and  dung, 
H!  mixttire  of  ashes  however  will  be  a  sufficient  hint  in 
is  case. 

or  all  the  substances  which  may  cover  and  conceal  a 
d  of  coal,  the  most  common  is,  a  kind  of  indurated  clay. 
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very  liard  and  tenacious,  oad  more  or  Icbs  mixed  with  sand, 
gravel,  and  stones.  Tliia  mixture  is  almost  as  bard  as  a 
rock.  It  IB  somctimcB  formed  of  the  débris  of  all  tlie  neigh- 
bouring rocks,  and  is  sometimes  from  thirty  to  forty  yards 
thick  ;  it  contains  a  great  quanti^  of  pieces  of  coal,  so  diat 
it  is  often  difficult  to  know  whether  it  is  transjioricd  coal, 
or  the  indications  of  an  outcrop.  In  this  case,  some  at- 
tempts may  be  made  by  sinking  in  the  clay.  If,  in  doina 
this,  the  appearances  do  not  chans-e.  it  may  be  concludea 
that  the  caroonaceous  clay  is  an  tdluviol  deposit  ;  never> 
theless  it  is  en  iiidtcation  of  the  neighbourhood  of  coaL 
It  'must  further  he  observed  that  transported  debris  of  coal 
are  generally  in  pieces  of  a  certain  size  and  with  shup 
angles,  whereas  the  coal  of  an  outcrop  is  commonly  in  a 
state  of  decomposition  more  or  less  complete,  utdess  it  be 
of  the  compact  or  slaty  kind,  which  is  capable  of  supporting 
friction  and  the  effects  of  the  elements  without  nlteratioD- 
Be  it  remembered  always  that  no  judgment  can  be  formed 
of  the  thickness  of  the  bed  or  of  the  quality  of  the  coal  until 
it  be  seen  between  roo/'and  jwwwieBf, 

Such  then  arc  the  necessary  notions  in  regard  to  coal. 
If  no  coal  mines  are  known  in  the  country,  but  there  be 
reason  to  beheve,  nevertheless,  that  coal  exists,  it  may 
be  sought  for  by  the  means  already  described  ;  but  if  coal 
mines  already  exist,  they  should  be  observed  in  detail, 
noting  the  names  they  bear,  and  the  placée  where  they 
exist;  their  depth,  the  order  of  succession,  the  thickness, 
and  the  nature  of  the  different  strata  composine  the  forma- 
tion; the  quantity  of  coal  ammally  produced;  its  value; 
the  expense  of  extraction,  and  the  net  profit.     What 


the  fabrics  and  manufactories  which  they  coieSy  supply,  ice.  i 
After  describing  each  separate  coal  mine,  a  general  recapi- 
tidation  of  all  the  coal  mines  of  the  country  should  be  made. 


k 


State  whether  the  mines  are  in  a  flourishing  condition  or 
are  neglected  ;  and  if  the  latter,  what  are  the  causes  and  the 
consequences  ;  as  also  what  might  be  done  to  increase  theif 
importance. 

Irongtone. — This  argillaceous  iron-ore,  has  a  dull  and 
often  earthy  fracture  ;  it  is  rather  soft  than  hard  to  the 
feel  ;  it  adheres  to  the  tongue,  does  not  effervesce  with 
acids,  and  blackens  before  the  blowpipe  without  melting. 
Its  principal  colours  are  a  reddish  or  yellowish  clay,  and 
sometimes  a  brick-colour.  When  the  colour  is  a  bloiah 
grey,  It  is  changed  to  brown  by  nitric  acid. 
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The  most  common  kind  is  generally  found  in  mass,  some- 
times containing  vegetable  impressions.  It  is  found  in 
layers  or  beds  in  secondary  formations  composed  of  argil- 
laceous and  bituminous  schistus.  It  is  sometimes  ac- 
oomnanied  by  Ochry-brown-iron-ore,  Carbonate  of  Zinc, 
Sulpnuret  of  Iron,  Sulphuret  of  Lead,  &c.  as  also  by  Sulphate 
of  Lime.  In  many  places  it  is  found  in  the  form  of  flattened 
spheroids,  as  big  as  the  head  or  bigger  ;  the  spheroids  are 
sometimes  compact  and  sometimes  traversed  by  veins  of 
Quartz  ;  sometimes  they  present  concentric  layers  alternately 
Iwown  and  compact,  and  yellow  and  friable.  The  greatest 
quantity  of  what  is  used  in  Great  Britian  is  found  in  the  coal 
iormations. 

Waehé  or  Waeken  is  a  stone  of  such  undecided  appear- 
ance as  to  require  some  details  :  we  shall  adopt  the  descrip- 
tion given  of  it  by  Mons.  Brogniart.  Its  fracture  is  dull, 
and  even  sometimes  conchoidal,  sometimes  uneven  and 
fine  grained  ;  it  is  somewhat  soft  to  the  touch,  rather  tender, 
and  very  easily  frtmgible.  It  is  very  ^iblc  before  the  blow- 
pipe  ;  generally  attracts  the  magnetic  needle,  and  docs  not 
a(Uiere  to  the  tongue.   Its  specific  gravity  is  from  2.53  to  2.89. 

Its  ordinary  colours  are  a  dark  gpeyish  green,  a  blackish 
green,  and  grey,  sometimes  brown  or  reddish. 

It  is  distinguished  from  hard  clays  by  not  forming  a  paste 
with  water,  by  its  possessing  a  more  compact  ana  homo- 
genous texture,  and  by  its  fusibility  ;  it  difiers  from  marl  in 
not  effervescing  with  acids,  and  from  homstone  by  its  easy 
frannbility,  &c. 

This  rock  is  more  subject  to  décomposition  than  basalt; 
it  forms  part  of  the  secondary,  or,  according  to  some  arrange- 
ments, transition  rocks  :  it  appears  to  belong  to  basaltic  form- 
ations, and  is  found  sometimes  in  strata,  and  sometimes  in 
veins  in  the  trapp  rocks.  These  veins  are  of  very  recent  form- 
ation as  compared  with  metallic  veins,  as  they  always  traverse 
the  latter,  and  hardly  ever  themselves  contain  metallic  ores. 

Wacke  is  generally  the  foundation  of  the  amygdaloid 
rocks,  and  contains  in  its  cavities  green  earth.  Carbonate  of 
Lime,  Zeolite,  Agates,  &c.  Some  of  the  mineral  sub- 
stances found  in  Wacke  seem  to  have  been  enveloped  by  the 
rock  when  in  a  pasty  state  ;  and  others  seem  to  have  been 
subsequently  formed  in  its  cavities  ;  of  the  first  kind  are 
Basaltic-Hornblende.  Native  Bismuth,  Magnetic  Iron, 
and  black  shining  Mica.  The  latter  is  so  generally  found 
in  Wacke  that  in  some  cases  it  may  serve  to  make  it  known  ; 


ÏX  OBOLOOS   AKD  HIHCRAL    PRODCCTIOKS 

it  il  in  rstber  lar^^e  plates,  aiid  at  some  diatance  from  each 
other.  Sometimes  p«lriâed  wuod  and  foaail  bonea  are  fotind 
m  Wacké. 

In  Geology  the  name  Grauivaaki  has  been  given  to  • 
whole  system  of  Schistose  rucks,  of  various  characters,  and 
composed  of  différent  substances, 

Graunxu^kê,  says  a  writer  who  had  much  practical  know- 
ledge, "is  divided  into  Commwi  Grauwackc,  and  ScbistMe 
GrauwBcké." 

CoumtoTi-graurracké  is  composed  of  grains  or  pieces  of 
quartz,  siliceousandargilluccoua  schistus,  cemented  by  a  sub- 
stance of  an  argillaceous  nature.  The  grains  arc  sometimes 
very  small,  and  sometimes  of  the  size  of  a  nut,  or  evt'Q  laiger. 

Schutote  grawmaeké  is  a  simple  rodi  of  a  slaty  structure, 
which  in  its  composition  and  texture,  is  nearly  alhcd  U 
argillaceous  schistus  ;  but  it  is  essentially  différent  from 
that  rock  in  its  position,  which  ia  always  connected  with 
Common  Graunacké,  and  because  it  is  never  intemipted, 
like  argillaceous  achistus,  with  beds  of  Chlorite  Scbisttu. 
It  contains  besides,  no  grains  of  Quarts,  Schorl,  Felspar,  or 
Gamet,  but  is  mixed  with  Mica  in  small  scales.  It  is  nenriy 
of  a  bluish  or  greenish  colour,  but  most  conunonly  of  a 
dirty  grey.  Schistose  Grauwacke  forms  beds  which  alter- 
nate with  those  of  die  first  variety. 

Grauwaeké-rocks  are  traversed  by  voius  of  Qu»rts  in 
different  directions.  They  contain  sometimes  remains  of 
shells  and  Impressions  of  reeds.  These  rocks  are  dwtîuotly 
stratiUed  ;  but  the  direction  of  the  strat»  is  not  parallel  to 
those  of  the  other  rocks  on  which  tliey  r«st.  This  rock  is 
rich  in  metallic  ores,  as  in  the  Hart^  where  there  are  exten- 
sive veins  of  Icctd  and  silver  in  Grauwacke.  In  Transylvania 
the  same  kind  of  rock  is  remarkable  for  rich  ores  of  gold,  hx. 

Trapp. — ^I'hc  transition  irapp  of  Werner  is  composed  of 
Hornblende  and  Felspar  so  intimately  mixed  that  tL«  mssi 
appears  homogenous.  It  very  much  resembles  certain  Bft- 
salts,  and  sometimes  is  like  a  very  fine  Wacké.  It  gives  out 
an  argillaceous  smell  when  hreathed  upon.  It  has  a  ten- 
dency to  split  into  rhomboidal  fi-agmenis,  &c.  ;  but  the  name 
Trapp  has  been  given  to  so  many  stones  essentially  different, 
but  very  similar  in  external  cliaracters,  that  it  is  difficult  to 
say  precisely  what  is  trapp. 

Under  the  general  name  of  secondary  trappa  have  been 
ranged,  besides  the  trapp  just  mentioned,  Wacke,  Basalt, 
Basaltic  Tufas,  a  kind  ol  Amygdaloid,  Whiiistone,  kc. 
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SUieeaui  Sehi^us.^^Tïns  stone  is  sometimes  found  in 
immense  masses,  and  may  be  classed  among  the  rocks.  It 
has  been  called  a  schistose  jasper,  and  b  thus  characterized. 
It  is  geneially  fissile,  its  colour  varies  from  grey  to  black, 
it  is  very  hard  and  absolutely  infusible  ;  its  fracttu^  is 
straight  or  slightly  conchoidal.  Its  slaty  texture  is  not 
slwajTS  apparent  in  small  specimens. 

This  rock  presents  a  character  which  does  not  belong  to 
its  nature,  but  which  is  rarely  wanting  ;  it  is  almost  always 
treversed  by  veins  of  white  <juartz. 

Quartz  rarely  fonns  of  itself  entire  mountains,  but  it 
is  found  in  stiata  of  great  thickness  in  Gniess,  &c.  In  the 
north  of  Scotland  Quartz-rock  of  a  granular  texture,  forms 
oonsiderably  high  mountains,  and  in  the  islands  of  Isla  and 
Jura  it  constitotes  the  base  on  which  the  greater  part  of  the 
rocks  of  these  islands  repose. 

This  stone  has  been  placed  among  rocks  by  some,  while 
others  consider  even  the  largest  masses  of  it  as  parts  of  veins 
of  great  thickness.  Macculloch  thinks  the  Quartz-rock  and 
Vein-quartz  quite  different. 

Quartz-rock  is  of  a  compact  though  granular  texture,  very 
tough  and  hard  :  its  fracture  is  uneven,  often  wavy  so  as  to 
be  at  the  same  time  uneven,  yet  soft  to  the  feel  ;  it  has  no 
cleavage,  but  in  breaking  seems  to  affect  a  kind  of  pseudo- 
regular  form.  Its  colours  are  white  or  greyish,  when  not 
soiled  by  the  presence  of  iron. 

When  this  rock  contains  disseminated  mica,  which  is  often 
the  case,  it  bears  the  names  of  Hyalomicte,  Grcisen.  In 
the  case  of  the  Itacolumite,  or  flexible  sandstone  of  Brazil, 
it  has  all  the  appearance  of  a  Micaceous  Sandstone. 

TopaZ'Rock, — ^Topazes  are  found  in  different  kinds  of 
rock  ;  but  the  rock  which  bears  particularly  the  above  name 
has  hitherto  been  found  onlv,  we  believe,  at  Schneckenstein 
in  Saxony.  It  is  composed,  of  Quartz,  Schorl,  Topaz,  and 
Lithomarge.  These  substances  are  in  very  fine  grains,  but 
are  disposed  in  thin  strata.     It  reposes  on  granite. 

The  rarity  of  this  rock  renders  it  a  disideratum  for  tra- 
vellers to  discover  it  in  some  other  locality. 

Greenstone  or  IfhinsUme  is  composed  of  hornblende 
and  felspar  ;  it  differs  from  Syenite  in  as  much  as  it  con- 
tains no  quartz,  and  the  hornblende  is  more  abundant. 
Certain  varieties  approach  to  Homstone,  and  with  Schistose 
Greenstone,  &c.  form  part  of  the  rocks  called  generally 
Trapp  rockiL 
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Schistose  Greenstone  difTers  only  by  the  arrangenient  of 
the  particles  of  bumbteiicle,  which  lie  tu  litUe  seules,  Uke 
mica,  and  give  the  rock  a  slaty  structure.  Greeiietoae  i»  a 
good  building-stone.  When  heated  to  redness  ajid  plunged 
into  cold  water,  it  may  then  be  pulverized,  and  forms  a  goud 
aubatitute  for  puzzolana   in  the  preparation    of  bydraiUic 


Spenite  is  essentially  composed  of  FeUpar  and  Horn- 
blende with  s  portion  of  Quarts  :  FeUpar  is  the  predomiuE- 
ting  mineral.  This  ruck  is  sometimes  course-grained,  and 
sometimes  Giie-grained  ;  it  is  occasionally  very  fine.  Wh«n 
the  rock  contains  crystals  of  felspar  it  is  called  a  Sj/eiùlie 
J'orpAyry,  or  more  correctly  perhaps,  ^Pt/rpk^tte  Si/enite. 

This  rock  is  very  rarely  stratified,  but  it  sometimes  con- 
taiiiH  metallic  veins  ;  its  name  is  derived  iVom  Syene,  in 
Upper  Egypt.  This  stone  was  much  esteemed  by  the  an- 
cients, H-ho  employed  it  very  much  in  their  architecture: 
it  takes  a  fine  polish  when  its  grain  is  fine. 

Serpentine  is  compact,  ita  fracture  is  dull,  earthy, 
rather  straight,  but  uneven,  and  scnne times  scaly.  It  is  soft 
to  the  feel,  and  its  powder  is  unctuous.  It  la  hard  enough 
not  to  be  scratched  with  the  nail,  and  even  itself  to  scratch 
Carbonate  of  Lime.  This  hardness  is  almost  the  only  cha- 
racter which  distinguishes  it  from  common  Steatite. 

The  colour  of  Serpentine  is  sometimes  uniform,  sometimes 
arranged  in  veins,  patches,  &c.  ;  it  is  most  generally  uf  a 
leek  green  or  some  shade  of  this.  There  are,  uevcrtbelew, 
both  reddish  and  yellowish  SerpcntineB.  Serpeutine  hardens 
before  the  blowpipe,  sometimes  scorifies,  but  does  not  melt. 
Its  specific  gravity  varies  from  2.57  to  2.70. 

It  is  easy  to  see,  by  these  vague  characteristics,  that  in 
certain  cases  it  is  hard  to  distinguish  Serpentine  from  Stea- 
tite, and  from  CMorite  Slate. 

Noble  or  Precious  Serpentine  is  employed  for  makii^ 
snufl' boxes,  vases,  and  other  ornamental  objects;  as  is  alto 
Common  Serpentine.  Of  the  latter  kind  parti ctilarly,  culi- 
nary vessels  are  made.  Serpentine,  as  it  powerfiiUy  resiiU 
the  action  of  fire,  is  also  employed  as  a  firestone  in  smelting 
f\imaces. 

Where  this  rock  is  primitive,  it  is  found  in  connexion 
with  Saccharoid  Marble,  Gneiss  and  Mica-slate  ;  but  it  is 
seldom  met  with  at  very  great  elevations.  This  rock  con- 
tains scarcelv  any  metallic  veins,  but  it  is  of  il^elf  sufficiently 
valuable  to  be  attended  to. 
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I^orpkjfTv. '^Thvi  rock  is  known  by  its  being  com- 
poeed  oi  a  base  or  mass  in  which  are  imbedded  crystals,  or 
rhomboidal  fragments  of  felspar,  or  grains  of  quartz.  Por- 
phyries  are  distinguished  by  the  nature  of  their  base,  which 
may  either  be  Compact  Felspar,  Homstone,  Pitchstone,  In- 
durated Clay,  &c.  Thus  when  crystals  of  Felspar  are  found 
in  Syenite,  in  Hornblende  rock,  &c.  these  stones  take  the 
name  of  Syenitic-porphyry,  Greenstone-porphyry,  &c. 

It  was  thought  that,  with  the  exception  of  Clinkstone, 
porphyry  was  not  stratified;  but  according  to  Hiunboldt, 
Trachites  are  very  regularly  stratified  in  the  Andes. 

Porphjrries  do  not  abound  in  metallic  veins  ;  they  never- 
theless sometimes  contain  them  :  the  mines  of  Schemuitz  in 
Hungary  are  in  an  argillaceous  porphyry. 

Porphyries  have  ever  been,  and  still  are,  greatly  esteemed 
for  columns,  vases,  &c.  :  the  more  the  mass  is  homogenous, 
hard  and  compact,  the  more  distinct  the  crystab  that  are 
imbedded,  and  the  greater  the  contrast  between  the  colour 
of  the  crystals  and  that  of  the  paste  or  base  of  the  stone,  so 
much  the  more  is  the  porphyry  prized.  This  stone  is  sus- 
ceptible of  a  very  fine  polish,  is  very  hard,  and  consequently 
the  objects  made  of  it  are  very  expensive. 

Hornblende  i^or^.— This  rock  which  approaches  to 
Wacké  on  the  one  hand,  and  to  Clay-slate  on  the  other,  is 
not  easy  to  determine.  It  seems  in  some  cases  to  pass  into 
greenstone,  but  real  greenstone  never  changes  its  character 
in  the  vague  and  undefined  way,  common  to  what  is  usually 
termed  Hornblende  rock.  Those  who  take  what  might 
by  some  be  regarded  only  as  a  particular  kind  of  hornblende 
rock  as  a  tjrpe  thus  describe  it: — 

This  stone  is  generally  compact  and  soUd  ;  its  fracture  is 
dull,  somewhat  smooth,  but  irregular  ;  when  breathed  upon 
it  emits  a  very  sensible  argillaceous  odour  ;  it  is  very  diffi- 
cult to  break,  the  hammer  reboimds  from  it,  and  this  kind 
(^tenacity  distinguishes  it  from  Wacké  ;  while  it  connects 
it  with  Basalt.  It  has  oflen  sufficient  tenacity  not  to  be 
scratched  by  copper,  which  leaves  its  mark  upon  it,  even 
iron  will  not  always  scratch  it. 

Hornblende  rock  melts  easily  into  a  black  and  shining* 
enamel  ;  this  character  distinguishes  it  from  Clay-slate  when 
it  has  the  texture  of  this  latter,  and  from  Schistose  Jasper 
when  its  hardness  might  otherwise  induce  us  to  confound 
it  with  this  stone  ;  it  generally  acts  on  the  magnetic  needle  : 
it  is  divisable  into  two  principle  species. 
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1,  Compact  Hornblende,  solid  compact,  difficult  to  brtak, 
its  fracture  is  rugged.  psAsiiig  into  cunchoidal  ;  it  forms  the 
mBM  of  the  Amygdaloids  of  Drac,  and  the  Derbyshire  Toad- 
Btone. 

2.  Uomatone  Trapp. — This  mtist  not  be  confounded 
with  the  Siliceous  Homstone.  This  vnriety  ia  hitnl,  wt-ara 
down  iron,  but  gives  qo  sparka  when  struck  with  it  ;  il  ifl 
compact,  its  ^rain  ia  consequently  tine  and  absolutely  dull  ; 
this  distinguishes  this  stone  troin  Basait,  whose  D^ctnre 
always  exhibits  a  somewhat  cryslaline  grain;  it  breaks  into 
parait Blopipeda)  fVagments  ;  its  fracture  is  sometimes  coiu 
chuidal  1  Its  ordinary  colour  ia  black,  but  it  is  someluDcs 
bluish,  greenish,  or  reddish. 

The  trapp  here  oientioiied  is  evidently  a  homogeuoiu 
stine,  and  easily  distinguished  by  it»  character»  fmm  the 
trapp  rocks.  This  atone  is  very  common  in  différent  parca 
of  Sweden.  J.pdian  or  touchstone  so  known  by  the  use  lo 
which  it  is  applied,  might,  at  first  sight,  be  confounded  with 
Clav-elate  :  it  is  elasscd  by  Brogniart  with  hornblende  nick 
un»ler  the  name  of  L^dian  Hornatone,  and  is  thus  described. 
It  is  black,  dull,  compact  ;  it  is  soflcr  than  hornatone  trapp, 
and  has  not  the  p«  rail  el  opi  pedal  fVacture;  it  is  perfectly 
compact  and  sometimes  a  little  schistose  ;  it  may  be  scratched 
not  only  by  iron,  but  even  by  copner,  when  a  point  or  ancle 
of  the  metal  be  used  ;  but  when  tlie  stone  is  rubbed  wiu  s  ^ 
flat  or  rounded  piece  of  copper,  it  receives  the  trace  of  tbe 
metal.  By  this  character  it  is  easily  distinguishable  from 
the  blackest  and  most  compact  clay  slates,  which  are  idway* 
scratched  by  copper  and  never  receive  the  trace  of  the  mem 
in  whatever  way  it  be  tried  ;  besides,  the  slates  do  not  melt 
before  the  blowpipe  like  this  hurnstotie.  The  homstonei 
are  sometimes  found  in  thick  strata  and  sometimes  iu  nuusel 
in  which  no  stratification  can  be  observed. 

Clay-slate  is  a  very  distinctly  stratified  rock.  Chlo- 
rile  and  Hornstoue  are  found  in  it.  Clay-slate  generally  re- 
poses upon  Mtca-alate,  into  which  it  often  passes  by  insen- 
sible gradations  :  it  is  an  important  rock  ;  first,  by  reason  of 
the  various  purposes  to  which  ita  varieties  are  applied  ;  *e^ 
contlly,  as  containing  different  metals,  such  as  gold,  in  the 
southern  parts  of  the  United  States  ;  mercury,  in  Idria,  ice. 
and,  thirdly,  as  being  regarded  by  some  as  the  laboratory  in 
which  those  chemical  combinations  or  decompositions  take 
place,  the  heat  from  which  is  supposed  by  some  to  be 
OQo  of  the  cBu»es  of  thcnnal  springs.    The  mountaina  of 
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this  rock  generally  présent  a  peaked  or  serrated  appear- 
ance. 

The  component  parts  of  Clay-slate  are  various,  and  accord- 
ing as  some  of  these  predominate,  the  slate  receives  a  par- 
ticular name,  and  is  applied  to  particular  purposes.  When 
a  ]bt^  Quantity  of  quartz  in  an  impalpable  powder  is  me- 
chamcaliy  mixed  in  the  composition,  it  forms  irhei-slate 
generally  of  a  greenish-white  colour  ;  when  magnesia  is 
abundant,  the  slate  becomes  a  Taie  or  Chkrite-tlatey  it  is 
distinguiiÂied  by  its  green  colour,  and  unctuous  feel  :  with 
â  great  deal  of  carbon,  Clay-slate  becomes  drawing-slate  or 
Uaek  chalk. 

The  most  important  variety  is  however  the  roofing-slate^ 
whichf  as  it  may  be  split  into  slabs  of  any  thickness, 
and  obtained  of  almost  any  size,  is  used  for  roofing, 
for  paving,  for  nave-stones,  for  fences,  for  writing-slabs, 
&c.  The  best  kinds  of  roofing-slate  seldom  forms  entire 
mountains,  but  is  generally  imbedded  iu  slate  rocks  of 
a  coarser  kind.  Good  roofing-slate  must  split  into  thin 
plates,  be  light,  yet  compact.  The  loose-textured  porous 
slates  are  bad,  for,  absorbing  water,  they  split  when  seized 
by  the  host  ;  besides,  the  dust  collects  in  the  pores,  and  a 
vegetation  of  moss  soon  covers  them  over.  Slates  should  be 
proved  by  immersion  for  a  time  in  water,  and  weighing,  to 
see  how  much  of  the  liquid  they  absorb  :  the  j)est  kinds  are 
those  which  absorb  the  least.  Slates  for  writing  on,  should  be 
even  and  fine-grained,  of  a  violet  tinge,  and  somewhat  soft. 

Generally  speaking,  clay-slate  presents  a  great  variety  of 
colour,  being  whitish,  greenish,  bluish,  black,  and  violet- 
coloured. 

The  slate  used  for  slate-pencils,  must  be  of  a  softer  kind 
than  the  slates  themselves  on  which  they  are  to  be  em- 
ployed ;  if  hard  or  gritty,  they  scratch  the  slates,  which 
would  soon  render  re-polishing  necessary.  Slates  are  polished 
with  pumice-stone. 

From  what  has  been  said,  the  traveller  will  be  sufficiently 
aware  of  the  importance  of  this  rock,  not  to  neglect  observ- 
ing it  as  it  deserves,  whenever  he  may  meet  with  it. 

It  may  be  remarked  that  there  are  slates  of  various  forma- 
tions.  The  primitive  are  distinguished  by  their  geological 
associations,  and  by  the  absence  of  all  organic  remains.  The 
slates  of  other  formations,  on  the  contrary,  are  frequently 
found  with  impressions  of  plants  and  fishes. 

Mica^late  passes  immediately  into  gniess,  over  which 
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it  generally  lies,  and  the  one  nick  mny  he  frequently  taken  ht 
the  otliLT,  in  liami  or  cabinet  spfi-iniL-ns.  It  is,  however, 
distiiiguiaiked  from  Gnieas  by  the  total  absence  of  felspar,  and 
by  the  great  quantity,  and  tVoquently  large  size  of  the  platet 
of  micJi  ;  80  that  mica-slate  is  esstntially  composed  of 
quartz  and  roica.  The  strata  of  this  rock  are  sometimn 
straight  and  sometimes  coiittirlcd  in  all  kinds  of  ways.  Tbe 
aununitH  of  mouutaiiisof  thisruck  are  atillniore  rouaded  than 
tliuse  of  Giiieas.  Mica-slate  is  rich  in  metals,  which  arc 
dispersed  in  it  both  in  beds  and  veins  ;  it  is  also  a  repositai>' 
of  Emeralds. 

Gtiem  ia  composed  of  the  same  ineredienta  «s  Granite, 
viz.,  Felspar,  Quartz,  and  Mica,  indeed  Gncias  and  Granite 
frequently  pass  so  insensibly  into  each  other,  and  into  Mico- 
alate,  that  all  three  may  be  regarded  as  different  modifie». 
tions  of  the  same  rock.  In  Gneiaa  the  materials,  iosti'ad  o{ 
being  equally  disseminated  throughout  tbe  mass,  are  dis. 
]>o8ed  in  layers  and  veins,  which  give  it  the  appearance  of 
B  slaty  or  scbistose  granite.  It  abounds  in  Mica,  which  pro- 
bably gives  it  the  slaty  structure.  In  true  Gneiss,  there  'a 
less  felspar  than  in  Granite,  the  grains  are  small  and  the 
Mica  abimdant  and  arra:iged  in  layers.  ^\' hen  Hornblende 
takes  tbe  place  of  Mica,  as  is  sometimes  the  case,  the  rock  ii 
called  hornblende  gneiae. 

Gneiss  forms  extensive  mountains,  and  sometimes  contains 
immense  beds  of  crystaline  Limestone  and  Serpentine,  lb 
easy  dccomjKtsition  causes  the  summits  of  mountains  of  this 
rocK  to  be  frequently  rounded,  and  the  acclivitiea  gHfllf 
sloping.  The  same  cause  renders  some  species  of  Gneiii 
a  very  bad  building  atone;  but  there  is  a  kind  in  the 
United  States,  which  is  very  much  used.  Tliis  rock  con- 
tains but  few  disseminated  minerals,  unless  it  be  Garnets, 
but  it  is  very  rich  in  metalUc  veins,  and  the  traveller  may 
seek  in  it  for  gold,  silver,  cobalt,  antimony,  lead,  copper, 
and  iron. 

The  passage  of  Gneiss  with  Granite  on  the  one  haml, 
or  Mica-slate  on  the  other,  must  be  particularly  attended  to 

Granite, — To  tbe  generality  of  people,  all  stones  com- 
posed of  différent  materials  in  grains  are  granite,  and  much 
imcerlatnty  has  sometimes  arisen  from  ignorant  travellers 
describbg  as  granite,  rocks  which  were  of  a  nstiii*  quite 
different.  True  granite  is  essentially  composed  of  Felspar, 
Quartz,  and  Mica,  more  or  less  perfectly  crystaliied.  These 
component  puru  differ  in  size,  colour,  and  relittive  proportitm. 
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When  lai^  crystals  of  felspar  are  dissennnated  in  com- 
mon granite,  the  rock  is  called  Porphyritic-graniie.  When 
large  laminae  of  felspar  are  intersected  hy  imperfect  crystals 
of  quartz,  the  transverse  angular  sections  of  ^e  latter  hear 
some  resemblance  to  the  characters  of  oriental  writing,  and 
this  b  called  Graphie-graniie  ;  it  seldom  exists  in  large 
quantity.  Syenite j  or  Syeniiie^fframÉe^ïa  that  in  which  horn- 
blende,  either  wholly,  or  in  part,  supplies  the  place  of  mica. 
Febpathie-graniie^  the  Whitestone  of  Werner,  and  Uie 
Eunte  of  the  Trench,  is  that  in  which  felspar  is  the  principal 
inmdient. 

Whatever  be  the  nature  of  the  granite,  it  must  be  dis- 
tinctly  specified,  and  the  traveller  will  take  care  to  observe 
whether  it  be  massive,  or  if  it  have  any  tendency  to  stratifi- 
cation ;  he  will  notice  if  it  rest  upon  any  other  rock,  and 
what,  as  also  the  rock  or  rocks  which  may  repose  upon  it. 
He  will  also  remark  whether  the  granite  sends  out  layers  or 
reins  between  other  rocks,  or  into  their  mass,  and  whether 
luch  rocks  seem  to  have  undergone  any  thing  like  change  of 
texture  or  appearance  in  the  parts  contiguous  to  the  granite. 
He  will  also  observe  whether  the  granite  be  sound  and  firm, 
or  whether  it  exhibit  marks  of  disintegration  or  decomposi- 
tion, from  atmospheric  or  other  causes. 

Granite  is  a  rock  of  considerable  value.  As  a  building- 
stone,  for  great  works,  it  is  unequalled  by  any  other  ;  its 
colour  should  be  agreeable,  the  various  ingredients  distinct, 
and  the  mass  solid  and  compact.  It  may  be  well  to  observe 
in  this  place,  that  for  objects  of  a  certain  size,  as  obelisks, 
colnnms,  &c.  the  large  grained  granite  is  the  most  beautiful  ; 
whereas  for  vases,  chimney-pieces,  slabs,  &c.,  a  finer  grain 
is  preferred.  The  greater  the  quantity  of  mica  contained  in 
granite,  the  less  brilliant  is  the  polish  it  will  take  ;  the  mica 
also  exfoliating  when  exposed  to  the  air  ;  its  great  abundance 
must  be  avoickd  as  much  as  possible  in  the  cnoice  of  granite 
for  objects  to  be  exposed  to  the  atmosphere.  But  in  order 
that  granite,  or  any  other  rock,  even  of  the  finest  quality, 
can  be  quarried  with  advantage,  it  must  not  be  too  far  from 
the  spot  where  it  is  to  be  employed,  or  from  easy  water 
carriage,  otherwise  it  will  not  bear  the  expense  of  transport. 
It  is  customary  to  round  columns  and  to  square  blocks  at 
the  tfÊiary^  in  order  to  avoid  all  superfluous  weight  and 
▼olume. 

SIMPLE  MINERALS.— As  many  of  the  simple  mine- 
rals are  employed  in  the  arts,  and  some  of  them  are  of 
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great  value,  we  shall  here  enumerate  a  few  of  the  more 
important. 

The  fbUovmg  are  found  in  primitive  formations,  so  thai 
the  travel! er  knowing  the  rocks  ne  meets  with  to  be  of  thit 
class,  may  expect  to  find  some,  if  not  many  of  them- 

^rffi/.— Kaolin  and  Lithomarge,  sec  the  article  Clag. 

Adtetlat. — Amianthus  is  even  now  employed  ia  the  atts, 
it  may  be  sought  for  in  serpentine  rocks. 

Seryl. — The  Aquamarine,  both  blue  and  yellow,  and  the 
Emerald. 

ChUïriU. — Green  earth  of  Verona,  in  amygdaloid  rock  ; 
it  is  used  in  oil  painting. 

Corundum. — Saphire-colonrless,  red,  yellow,  blue,  violpl, 
îtc.  Girasol  or  Cat's-ejc,  and  Asteria,  The  transparent 
Conmdums  are  the  precious  stones,  par  excellence,  and 
when  red,  yellow,  violet,  &c.  are  caUed  oriental  roby, 
topaz,  amethyst,  &c.,  to  distinguish  them  from  the  commoD 
.  mhy,  topaz,  amethyst,  Stc,  which  are  vet}'  different  stones. 
These  gems  are  generally  found  in  the  rivulets  of  primitive 
countries;  ueverfljeless,  Werner  was  of  opinion  that  they 
belonged  to  the  formation  of  the  secondary  Lrapp  rocki: 
they  have,  however,  been  met  with  in  the  fissures  of 
primitive  rocks,  and  may  therefore  be  placed  ia  the  pre- 
sent list. 

Corundum  Common,  or  adamantine  spar.  It  is  used  for 
polishing  hard  stones. 

Diallage,  Green  and  Métalloïde,  or  Schiller  spar,— Orna- 
mental. 

Emery. — Its  use  for  polishing  metals  and  atones  is  well- 
known  ;  but  although  it  belongs  to  the  primitive  rocki,  it 
is  most  frequently  found  in  deluvial  deposits. 
.    Euelage. — This  stone  is  very  bcautiliil,  but  can  hardly  be 
employed  in  jewellery,  on  account  of  its  being  so  fragile. 

FeUpar. — Adularia,  opaline,  or  Labrador  spar,  green, 
blue,  avanturine,  white,  Petunze,  and  Kaolin.  The  two' 
last  arc  important  for  the  fabrication  of  porcelain,  the  olhen 
u  omamejital  stones,  and  iised  in  jewellery. 

Garnet. — Both  the  precious  and  common. 

Hi/perstenc. — Sometimes  used  in  jewellery. 

iJacraae. 

Jade. — Nephritic,  and  Saussurite. — ^The  precise  goS^o»- 
tic  situation  of  the  former  ia  unknown. 

JasjM-r — Common,  ribbon,  ice. — All  the  jaspers  are  beau- 
tiful stones,  and  are  employed  for  vases,  suuâ'-uoxes,  &c. 
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LazuHle. — ^Beautiful  u  an  ornamental  atone,  for  interior 
architectural  decoration;  the  finer  kind  is  employed  in 
jewellery.  From  this  stone  is  obtained  the  beautiiul  pigment 
known  by  the  name  of  uiiramarme, 

Micay  foliated  and  scaly. — ^The  former  kind,  in  large 
platcSy  is  used  as  wlndow-glass,  and  in  some  cases  prefer, 
ably  ;  the  latter  kind  is  used  for  drying  writing,  and  for 
ornamenting  stucco-work^  and  paper-hangings,  &c. 

Quartz^  colourless  or  rock  crystal, — valuable  in  the  arts. 
Iris,  Avanturine,  yellow  or  Scotch  topaz,  greenish,  rose,  violet, 
or  Amethyst,  blue  or  water  sapphire,  resplendent  or  Cat's- 
eye,  smoky,  &c.    All  used  in  jewellery. 

Serpentine. — ^Noble.    Used  for  snuff-boxes,  &c. 

SUex, — Cornelian,  Sardonvx,  Heliotrope  or  Blood-stone, 
ChiTso^rase,  CaJcedony,  Hyarophane,  Opal,  Girasol,  &c.  All 
used  in  jewellery. 

SpmeUe. — ^The  Spinelle  is  generally  found  in  streams,  along 
with  the  Corundimis,  Balass-ruby,  Carbuncle,  &c. 

Steatite^  OT  Soapstone,  is  cut  into  grotesque  ornaments  by 
the  Chinese.  The  Arabians  use  it  as  soap  in  their  baths  ;  it  is 
affirmed  that  certain  savage  tribes  eat  a  kind  of  Steatite. 

Talc^  b  used  in  the  composition  of  pastels  for  drawing, 
in  rouge,  for  the  ladies,  &c.  ;  French-chalk  is  a  variety 
of  talc. 

TopaZy  Colourless,  yellow,  rose-red,  blue,  &c.  All  used 
in  jewellery. 

Tourmaline^  Crystalized;  colourless,  yellow,  green,  blue, 
red,  black,  &c. — ^The  Tourmaline  has  been  much  employed 
for  the  polarisation  of  light,  but  is  now  superseded. 

Zircon^  Jargon  and  Hyacinth. — Used  in  jewellenr. 

The  following  are  found  in  the  transition,  secondary,  and 
tertiary  formations  : — 

Chlorite,  Garnets,  Jasper,  Made,  Quartz,  Rotten-stone, 
Serpentine,  Silex,  Talc,  and  Tripoli.  This  list  is  very  limited, 
andi  a  great  part  of  the  minerals  contained  in  it  are  found 
also  in  the  primitive  rocks. 

METALS. — The  precious  and  useful  metals  are  of  such 
importance,  that  the  traveller  should  never  neglect  to  seek 
for  indications  of  them  as  far  as  his  time  and  means  will 
permit. 

It  «an  hardly  be  doubted  that  the  traveller  often  passes 
by  rich  metallic  veins  without  perceiving  them,  either  from 
inadvertency  or  from  imorance  of  the  appearances  indica- 
tive of  their  existence.    It  were  therefore  very  desirable  that 
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we  should  ^ve  detailed  instructions  on  tbie  subject  :  lut 
unfortunately  the  limits  of  our  work  force  ui  to  be  briet 
This,  however,  is  of  the  less  consequcDcc,  aa  the  methods 
we  have  already  described  for  seektns  for  coal  arc  cqiully 
applicable  in  the  search  for  metals.  There  ia,  nerertbeleta, 
this  diâerencc  between  the  two,  that  coal  is  immediately 
known  when  seen,  and  ia  usually  found  accompanied  l^ 
rocke  of  a  particidar  series  ;  whercîia  the  ores  differ  greatly 
in  iheir  appearance,  end  are  found  in  very  different  kinds 
of  rocks. 

Brongniart  says  that  the  metals  contained  in  the  bowels  of 
the  earth  are  with  certainty  indicated,  only  by  their  cropping 
out  at  the  surface  ;  but  he  adds,  tliat  this  positive  evidence 
is  often  wanting,  and  that  we  may  therefore  have  recourse 
to  other  indications,  without  however  placing  great  rehsnce 
Upon  them. 

It  is  of  course  necessary  to  be  able  to  recognise  the  ore* 
themselves  ;  but  if  the  traveller  should  not  have  this  kind 
of  knowledge,  we  must  refer  him  to  works  on  mineralogy, 
and  to  the  exajninadon  of  cabinets  ;  as  it  is  impossible  tor 
us,  in  a  work  like  the  present,  to  give  the  character  of  the 
several  appearances  of  the  ores.  Supposing,  therefore,  the 
traveller  acquainted  with  these,  we  sh^l  merely  remark  that 
when  they  arc  not  themselves  discovered,  the  indications  of 
their  existence  are, — the  rolled  stones  tbund  in  the  beds  of 
torrents  ;  veins  in  the  rocks  which  contain  stones  coloured  by 
metallic  oxides;  and,  more  particularly,  the  nature  of  the 
rocks  themselves,  as  kiiown  to  be  generally  metalliferous 

Although  metals  are  found  in  a  much  greater  variety  of 
formations  than  coal,  still  it  by  no  means  follows  that  they 
exist  in  all  kinds  of  rocks  indifferently.  They  are  much 
more  common  in  mountains  of  modemte  elevation,  and  in 
the  transition  rocks  (as  may  have  been  gleaned  from  the 
geogtiostic  details  we  have  already  given),  tlion  in  high 
primitive  mountains  and  in  alluvial  plains.  Thus  they 
may  be  sought  with  greater  hope  of  success  in  Gneiss,  Mict* 
slate  &c.,  tlian  in  Granite,  comjvct  Limestone,  Situminons 
slate,  chalk  &c.  We  speak  generally,  for  certain  metals, 
as  Platina,  Gold  and  Tin  are  found  almost  exclusively  in 
primitive  rocks  or  in  alluvial  formations.  We  have  alM 
seen  rich  veins  of  Lead,  sometimes  argentiferous,  i»  rocks 
or  compact  Limestone,  and  if  the  Sulphate  of  Daryles  and 
Fluor  Spar  are  pretty  certain  indications  of  metal,  (hey  also 
exist  in  abundance  in  limestone  formations. 
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The  fi^owing  N^ative  and  Positive  indications  of  the 
existence  of  metallic  deposits,  is  from  Dr.  Ure  :— 

Ne^Uvoe  Indications  are  derived  from  that  peculiar  geo« 
logical  constitution,  which,  from  experience  or  general 
principles,  excludes  certain  metallic  matters  ;  for  example, 
Granite,  and  in  general  all  primitive  formations,  forbid 
the  hope  of  finding  within  them  combustible  fossils,  (pit- 
coal),  unless  it  be  beds  of  Anthracite  ;  there  also  it  would 
be  vain  to  seek  for  Sal-gem.  It  is  very  seldom  that  granite 
rocks  include  silver,  or  limestones  ores  of  tin.  Volcanic 
territories  never  afford  any  metaUic  ores  worth  the  working  : 
nor  do  extensive  veins  usually  run  into  secondary  and  allu- 
vial formations.  The  richer  ores  of  iron  do  not  occur  in 
seocmdary  strata;  and  the  ores  of  this  metal  peculiar  to 
these  localities,  do  not  exist  among  primary  rocks. 

Positive  Indications^  are  some  of  them  proximate  and 
others  remote.  The  proximate  are  an  efflorescence,  so  to 
speak,  of  the  subjacent  metallic  masses;  magnetic  attraction, 
for  iron  ores  ;  bituminous  stone,  or  inflammable  gas,  for  pit- 
coal;  the  frequent  occurrence  or  fragments  of  particular 
ores,  &c.  The  remote  indications  consist  in  the  geological 
epochs,  and  nature  of  the  rocks.  From  the  examples  pre- 
viously adduced,  marks  of  this  kind  acquire  new  importance 
when,  in  a  district  susceptible  of  including  deposits  of  work- 
able ores,  the  gangues  or  vein-stones  are  met  with,  which 
usually  accompany  any  particular  metal.  The  general  aspect 
of  mountains  whose  flanks  present  gentle  and  continuous 
slopes,  the  frequency  of  sterile  veins,  the  presence  of  me- 
talliferous sands,  the  neighbourhood  of  some  known  locality 
of  an  ore,  for  instance,  that  of  iron-stone,  in  reference  to 
coal  ;  lastly,  the  existence  of  salt-springs  and  mineral  waters, 
maj  furnish  some  indications;  but  when  ferruginous  or 
cupreous  waters  issue  from  sands  or  clays,  such  characters 
merit  in  general  little  attention,  because  the  waters  may  flow 
from  a  great  distance.  No  greater  importance  can  be  at- 
tached to  metalliferous  sands  and  saline-springs.  In  several 
places  it  is  observed  that  a  certain  ore  of  red  oxide  of  iron 
occurs  above  the  most  abundant  deposits  of  the  ores  of  lead 
and  silver;  whence  it  has  been  named  by  the  Germans,  the 
tron-hat.  This,  however,  is  no  certain  indication. — Dr.  Ure's 
Dictionary. 

In  order  still  further  to  assist  the  inquiring  traveller,  we 
subjoin  the  following  additional  extract  from  Dr.  Ure's 
Dictionary  of  Arts,  Manufactures,  and  Mines.— 
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Loealiliea  and  IndJcalioni  of  thé  Principal  OrfS.-~ 
"  Tin  exists  principally  in  pnmitive  rocks,  appearing  eilhw 
in  interlaced  niasHos,  in  (khIs,  as  a  conatitucut  part  of  the 
rock  itself,  and  more  rarely  iu  distinct*  veins.  Tin-ore  is 
found  indeed  sometimes  in  alluvial  land,  filling  up  low 
Bituatioiis  between  lotly  mountains. 

Gti/rf,  occurs  either  in  beds,  or  in  veins,  frequently  in 
primitive  rocks,  particular!}'  in  schists;  it  is  not  founa  in 
serpentine,  but  it  is  met  with  in  grauwaeké  in  Transylvania. 
The  gold  of  alluvial  districts,  called  gold  of  washings,  or 
transport,  occurs  as  well  as  alluvial  tin,  among  the  debris  of 
the  more  ancient  rocks. 

iSï/rv  is  found  particularly  in  veins  and  beds,  in  primi- 
tive and  transition  formations  ;  though  some  veins  of  this 
metal  occur  in  secondary  strata.  The  rocks  richest  in  it  are, 
gneiss,  mica. slate,  clay -slate,  grauwacke,  and  old  ulpiiie  lime- 
stone. Localities  of  Silver-ore  itself  are  not  numerous,  it 
least  in  Europe,  among  secondary  formations  ;  but  it  ocean 
in  combination  with  the  ores  of  copper  or  of  lead. 

Copper,  ex]at3  in  the  three  mineral  epochs;  1,  inprimilire 
rocks,  principally  in  the  state  of  pyritous  copper;  2,  in  beds, 
in  masses,  or  in  veins,  among  secondary'  rocks,  associated  ODW 
and  then  with  ochreous  iron-oxide  and  calamine  (carbonate 
of  Zinc)  ;  and  3,  it  is  sometimes  disseminated  in  grains 
through  more  recent  strata. 

Iron  is  met  with  in  four  different  mineral  eras,  but  in 
different  ores.  Among  primitive  rocks,  magnetic  iron-ore 
and  specular  iron-ore  occur  chiefly  in  beds,  sometimpi  of 
enormous  size  ;  the  ores  of  red  or  brown  oxide  of  iron 
{hEPmatite),  are  found  generally  in  veins,  or  occasionally  in 
masses,  with  sparry  iron,  both  in  primitive  and  transidon 
rocks  ;  as  also  sometimes  in  secondaiy  strata  ;  but  more  fre- 
quently in  the  eoal-meaaure  strata,  as  beds  of  clay -ironstone, 
of  globular  iron-oxide  and  carbonate  of  iron.  In  allnviJ 
districts  we  find  ores  of  clay-ironstone,  granular  iron-ore, 
bog-ore,  swamp-ore,  and  meadow-ore.  The  iron-ores  which 
belong  to  the  primitive  period  have  almost  always  the  me- 
tallic aspect,  with  a  richness  amounting  even  to  80  per  cent> 
of  iron,  while  the  ores  in  the  posterior  formations  become  in 
general  more  and  more  eartby,  down  to  those  in  alluvial 
soils,  some  of  which  present  the  appearance  of  a  common 
stone,  and  ofibrd  not  more  than  20  per  cent,  of  metal, 
though  its  quality  is  often  excellent. 

Mercury  occurs  principally  among  primitive  straU,  in 
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disseminated  masses,  along  with  combustible  substances; 
though  the  metal  is  met  with  occasionally  in  primitive 
countries. 

"  Cobali  belongs- to  the  three  mineral  epochs,  its  most 
abundant  deposits  are  veins  in  primitive  rocKs  ;  small  veins 
containing  this  metal  are  foimd,  however,  in  secondary  strata. 

**mÂniimony  occurs  in  veins  or  beds,  among  primitive  and 
transition  rocks. 

*^  Bismuth  and  Nickel  do  not  appear^to  constitute  the  pre- 
dominating substances  of  any  nuneral  deposits  ;  but  mey 
often  accompany  cobalt 

*'  ^ne  occurs  in  the  three  several  formations  ;  namely,  as 
solphuret  or  blende,  particularly  in  primitive  and  transition 
rocks  ;  as  calamine,  m  sccondarv  strata,  usually  along  with 
oxide  of  iron,  and  sometimes  with  sulphuret  of  lead. 

'*  An  acquaintance  with  the  general  results  collected  and 
classified  b^  geology,  must  be  our  first  guide  in  the  investi- 
gation of  nunes.  This  enables  the  observer  to  judge  whether 
any  particular  district  should,  from  the  nature  and  arrange- 
ment of  its  rocks,  be  susceptible  of  including  within  its 
bosom  beds  of  workable  ores  ;  it  indicates  also,  to  a  certain 
degree,  what  substances  may  probably  be  met  with  in  a 
given  series  of  rocks,  and  what  locality  these  substances 
will  preferably  affect." 

when  indications  of  ore  arc  foimd,  the  methods  of  seek- 
ing for  the  veins  are  the  same  as  those  pointed  out  for  coal. 
It  is  hardly  necessary  to  add,  that  whenever  a  traveller  dis- 
covers ore,  he  must  accompany  his  notice  on  the  subject,  by 
every  possible  detail  regarding  the  presumed  direction  and 
inclination  of  the  vein,  its  thickness,  tne  quality  and  apparent 
abundance  of  the  ore,  the  facilities  for  working  ana  trans- 
porting, &c.,  with  an  approximate  statement  of  the  cost  of 
the  first  works.  He  must  also  take  specimens  ;  in  short,  he 
will  do  what  he  can  to  eneage  capitalists  to  work  the  newly 
discovered  mine,  if  it  should  appear  likely  to  prove  a  success- 
ful enterprise;  taking  great  care,  however,  not  hastily  to 
raise  hopes  which  may  never  be  realized. 

If  the  traveller  be  not  acquainted  with  the  ores,  he  should^ 
nevertheless,  take  specimens  of  all  stones  which  are  un- 
usually heavy,  and  which  appear  different  from  the  generality 
of  the  stones  he  meets  with,  particularly  if  he  find  a  band  %r 
slip  of  such  in  other  rocks  ;  and  he  must  carefully  note 
the  situation  where  he  found  such  stones,  and  their  apparent 
abundance. 
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In  travelling  among  «aVKge  tribos,  the  observant  tnvelkr 
will  not  fail  tu  notice  wheUicr  tlie  natives  use  metal  far 
arms,  implements,  or  ornaments,  and  whether,  from  th«ir  un- 
couth workmanship,  they  may  not  be  the  product  of  ibeir 
own  industry  ;  in  which  case,  he  will  make  cautious  inq^ui- 
ries  (so  as  not  to  excite  suspicion),  regarding  the  places  «neR 
the  ores  exist. 

MINES,  MINING, MET/VLLURGY,  AND  MINEBSl.— 
In  tb«  vulgar  and  general  acceptation  of  the  word,  a  mme 
means  any  spot  where  there  exists  an  accumulaliOD  of 
iiimeral  trensure,  whether  worked  or  not;  thus  a  pcnan  ia 
said  to  discover  a  mine,  when  he  discovers  a  vein  of  ore,  ot 
a  mass  of  some  useful  mineral  ;  property  speaking,  however. 
Che  tenu  Mine  should  be  applied  only  to  ou  actwd  exploita- 
tion of  ore,  whethur  by  open  excavations  or  sublcrranean 
workings.  The  term  Quarru  is,  or  should  be,  resliicted  Co 
the  extraction  of  stone,  marble,  slate  kc,,  whether  by  open 
or  subterranean  workings. 

The  places  whence  valuable  clays,  sands,  gravels,  be,  «t 
extracted,  are  umially  termed  Fits. 

TliR  metals,  whether  native  or  mineralized  and  in  theitiR 
uf  ore,  are  variously  disposed  in  the  boweh  of  the  eailï. 
as  in  veins  or  lodes,  in  beds,  in  masses,  or  dissemiuated. 

fVJn«  are  of  diiTcrent  kinds;  as  1st.  fissuriferons,  or  is 
form  of  a  fissure  more  or  less  extensive,  which  traverse*  ttif 
strata  of  rocks  in  diHbrent  directions.and  whose  ubuiei  huJk 
diffijreut  wiglea  with  the  horizon,  these  are  called  rakf-w» 
'i.  Coaimon  pipe  or  tubular  veins,  sufficiently  indicated  b)' 
their  name.  3.  Radkiled  pipe-veins;  and  4,  the  lUenl 
mihedded  or  fiat-vein.  Sniall  veins  are  called  ttringt,  M 
threaiU.  Veins  or  spaces,  similar  to  those  contMuing  oiP> 
are  frequently  found  without  ore,  and  hence  veins  uu  hid 
lo  be  metallifeious  or  quick,  and  non-metallilbroua  or  dead  ; 
Hnd  tlic  quick  are  said  to  be  rich  or  poor,  according  to  Uf 
abundance  or  scarcity  of  ore. 

Bfds  are  flattjsh  deposits  of  orp,  lying  in  or  between  Ibe 
strata  of  rock. 

Masses,  as  the  name  implies,  arc  particular  aecumulatiuu 
which  are  either  found  isolated,  or  at  the  point  of  inti-nee- 
lion  of  fisauriferous  veins,  or  at  the  centre  wf  tlie  radiated 
IMpc-veios.  Pipe-veins  themselves  sometimes  swell  out  in 
particular  places  ao  aa  to  form  masses.  The  German  niincn 
give  the  name  of  Stockemerke  to  interlaced  masses,  anJ 
liutsenrverke  to  isolated  masses. 
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Metals  and  ores  are  said  to  be  dtsêeminated  when  they 
are  irregularlj  disposed  in  specks,  patches,  nodules,  or  nests, 
throughout  the  mass  of  the  rock. 

The  principal  parts  of  a  vein  are  the  roof^  or  overhanging 
side;  ihe  floor ^  or  underlying  side  ;  the  hec^  of  the  vein,  or 
that  part  nearest  the  sur&ce  ;  the  hningy  which  is  generally 
thin  layers  of  an  earthy  or  argillaceous  nature,  Iving  between 
the  metallic  vein  and  the  bare  rock.  Nests  or  damties^  gene- 
nOy  lined  with  crystals. 

Besides  the  ore,  properly  so  called,  veins  contain  stones 
more  or  less  penetrated  with,  and  altered  by  the  existing 
metals  ;  and  almost  all  veins  are  occupied  by  certain  earthy 
salts  and  other  stones,  as  fluate  of  lime,  sulphate  of  barytes, 
quartz,  &c.,  called  veinstones,  the  presence  of  which  is 
frequently  an  indication  of  the  existence  of  ore. 

ÏHreetion^  IncUnaiioHj  and  Thickness  q^  a  Vem, — A  vein, 
disregarding  its  thickness,  may  be  considered  as  a  plane 
variously  directed  and  inclined.  A  horizontal  line  drawn 
in  the  plane  of  the  vein  is  called  the  line  of  direction  or 
bearing,  and  the  bearing  of  the  vein  is  the  points  of  the 
compass  to  which  the  extremities  of  this  line  point.  An. 
other  line,  drawn  also  in  the  plane  of  the  vein,  but  perpen- 
dicular .to  the  former,  is  called  the  line  of  dip  or  inclination 
(by  miners  the  hade  or  hading),  and  the  angle  this  forms 
with  the  horizon  is  the  dip,  or  inclination,  or  hade  of  the 
vein.  In  regular  pipe-veins  the  hade  and  bearing  arc  one 
md  the  same,  being  a  line  drawn  in  the  axis  of  the  vein. 
The  thickness  of  a  vein  is  called  its  power. 

Irre^larily  of  Veins. — Veins  are  seldom  or  never  per- 
fectly regular.  Thus  their  bearing  deviates  in  detail  from 
die  general  bearing  taken  throughout  a  great  length  ;  the 
dip  is  less  liable  to  change,  still  it  is  not  always  unifbrm. 
Toe  thickness  of  the  vein  also  varies  very  considerably,  be- 
ing in  some  places  of  great  power,  and  in  others  so  thin  as 
to  be  almost  lost.  The  veins  are  also  liable  to  be  heaved  or 
started  by  derangements  called  s?Ufis  or  faults.  The  rich- 
ness of  the  veins  also  varies  in  different  parts,  and  the  vein- 
stones also  chanse. 

The  way  in  which  ores  are  deposited  differs  not  only  in 
different  countries,  but  often  in  contiguous  provinces  of  the 
same  country,  and  in  different  mines  in  the  same  province.* 

It  is  observed  that  both  the  thickness  and  hade  of  a  vein 
differ  according  as  the  vein  passes  through  a  hard  or  a  soft 
stratum.     In  secondary  strata  the  veins  are  generally  poorer 
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as  they  deicend.  The  walls  or  cheoka  of  veine  nre  gpiie- 
raily  tiD«erved  to  have  their  mode  of  aggregation  and  general 
appearance  different  from  that  of  the  same  strata  further 
back.  The  strata  are  also  tilted  up  or  bent  down  in  the  Ini- 
mediate  neighbourhood  of  the  vein. 

It  is  said  that  N.  and  S.  veins  are  gejierally  not  so  rich  u 
E.  and  W.  veins  ;  their  mechanical  and  chemical  contents 
are  mure  of  an  earthy  and  alkaline  nature,  and  the;  have 
their  walls  in  a  more  decomposed  and  disintegrated  slate, 
The  longitudinal  course  of  N.  and  S.  running  veins  im  in 
general  more  straight,  of  greater  length,  have  fewer  string* 
or  small  veina  branching  from  them,  and,  in  general,  have 

§reatcr  and  more  unil'orm  inclination  than  those  having  sa 
I.  and  W.  direction.  N.  and  S.  veins  arc  usually  ricDesI 
at  their  intersection  with  E.  and  W.  veins. 

Single  veiuB,  or  such  as  are  at  a  great  distance  from  other 
veins  on  either  side,  and  have  no  strings  or  feeders  lallmg 
into  them,  are  generally  unproductive.  When  such  vein) 
arc  proximate  and  parallel,  one  or  more  will  generally  be 
productive.  There  is  generally  ore  at  the  junction  of  two 
veins.  It  is  also  observed  that  veins  are  most  productive^ 
or  near  the  junction  of  dissimilar  rocks.'* 

From  what  has  hecn  said  of  veins,  it  is  presumed  the  intel- 
ligent traveller  will  be  able  to  glean  the  nature  of  the  obser- 
vations he  should  make  on  them,  whether  he  has  to  examine 
such  as  arc  known  and  worked,  or  whether  he  would  teek 
for  and  describe  such  as  were  before  undiscovered.  Wenov 
proceed  to  say  a  few  words  on  mining  operations. 

EXPLOITATION  OR  WORKING.— It  maynotbewe- 
less  to  insert  in  this  place  a  few  words  on  the  exploitation  of 
working  of  mines,  the  mechanical  preparation  of  the  cue,  and 
on  metallurgy  properly  so  called  ;  the  more  particularly  ai 
in  all  statistical  accounts,  mines,  from  their  importance,  de- 
serve to  be  separately  considered;  and  although  this  subject 
might  be  treated  of  under  the  head  of  hiduatry,  we  tuve 
thought  well  to  keep  together,  aa  much  as  possible,  tho« 
things  which  to  be  well  understood  should  be  observed  tiv 
gether.  Thus,  having  spoken  of  the  different  way»  iu  which 
the  ores  are  found  in  the  earth,  we  proceed  to  give  some  in- 
formation on  the  methods  of  obtaining  them.  Whenever 
there  are  no  underground  works,  the  mineral  is  said  to  be 
quarried  or  extracted  by  open  mor/tinffs,  and  the  spot  where 
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such  workings  are  carried  on  is  called  a  quarry  or  pit,  un- 
less the  mineral  be  an  ore,  when  the  place  is  still  called  a 
mine.  Underground  workings  are,  however,  much  the  most 
frequent  in  the  case  of  metallic  ores,  coal  and  salt.  These 
subterranean  excavations  have  different  names,  according  to 
their  nature  and  intention. 

Shafts  and  Galleries, — ^The  shaft  is  a  perpendicular  or 
highly-inclined  pit  or  well.  It  may  be  either  cylindrical  or 
prismatic,  large  or  small,  deep  or  short.  The  use  of  the  shaft 
IS  either  for  the  descent  and  ascent  of  the  miners,  or  for  the 
extraction  of  the  ore,  or  for  the  ventilation  of  the  mines. 
Sometimes  the  same  shaft  is  used  for  all  these  piu'poses. 
The  pumps,  by  which  the  mme  is  freed  of  water,  are  also 
placed  in  the  shafts.  Galleries  are  horizontal  or  very 
slightly  inclined  passages,  which,  when  they  run  in  the  di- 
rection of  the  bed  or  vein,  are  called  longitudinal,  or  galle- 
ries  of  prolongation,  and  when  in  a  direction  perpendicular 
to  this,  are  called  transverse  galleries.  They  also  receive 
other  names  ;  as  principal  galleries,  lateral  galleries,  cross 
galleries,  drain  galleries,  &c.  Along  the  galleries  the  ore  is 
transported,  and  they,  together  with  the  internal  shafts,  are 
the  means  of  communication  throughout  the  mines.  The 
kind,  the  number,  the  direction,  and  the  dimensions  of  the 
shafts  and  galleries  ot'raines  depend  entirely  on  the  situation, 
nature,  and  direction  of  the  vein  or  veins  to  be  worked, 
and  the  rocks  to  be  traversed  ;  the  principal  conditions 
being  to  unite  economy  with  security  against  the  encroach- 
ments of  water,  the  falling  in  of  the  rock,  bad  air,  and  other 
accidents  which  may  endanger  the  safety  of  the  miners  and 
the  success  of  their  labours. 

Excarxition  of  tlie  rock. — ^The  mode  of  excavating  depends 
chiefly  on  the  nature  of  the  rock:  if  it  be  soft  and  crumbling, 
the  pick  and  shovel  arq  sufficient  ;  if  it  be  solid  and  compact, 
blasting  with  powder,  or  disaggregating  by  means  of  fire,  are 
the  methods  employed. 

Tvnher'ing  and  Walling. — These  operations  are  necessary 
for  sustaining  the  roof  and  sides  of  the  shafts  and  galleries, 
and  prevent  their  falling  in.  The  timberhig  is  effected  by 
means  of  complete  frames,  or  simple  stancheons  and  planks 
called  facimj  boards.  The  resinous  woods  are  observed  not 
to  last  so  long  for  this  purpose  as  oak,  beech,  &c.  Wallins 
is  of  course  stronger  and  more  durable  than  timbering,  and 
is  both  more  solid  and  more  economical  when  the  bricks  or 
«tones  are  united  by  a  cement. 


174  IflREa,   MIMIKO   AMD  HSTALtDSGY. 

DraiiMffe. — ^The  water,  which  13  one  of  the  cliief  obnadea 
to  mining  operattons,  in  drawn  out  from  the  mine  hj  meau 
of  pumps  worked  by  steam,  by  water  or  wind,  op  by  animal 
labour.  In  some  caiea  drain-galleries  are  alone  Bufficient 
to  carry  off  the  waters  of  the  mine,  and  these  are  «ometimei 
of  very  great  length.  The  water  is  HOmctimes  prevented 
from  coming  mto  the  mine  at  all  by  meaua  of  proper  walling 
or  timbering  (termed  by  the  French  euvflaffe). 

P'enlilation. — The  fourth  grand  object  in  Diinijig  is  ih» 
complete  ventilation  of  the  mine,  which  is  effected  in  various 
ways  ;  as  by  a  judicious  system  and  play  of  doors  in  the  galle- 
ries, by  fires  at  ihe  bottom  of  the  shafts,  by  exhaiuting 
pumpB,  &c.  This  ia  of  the  utmost  importance,  as  the  air  of 
mines  is  often  foul  by  reason  of  the  gases  liberated  by  «pon- 
taieous  decompositions,  by  the  breathing  of  the  workmen, 
the  combustion  of  the  lamps  or  candfea,  &c. 

Lwhtinff. — Mines  are  lighted  by  moans  of  oil-lan^w  01 
candlee,  kc.  Occasionally  a  steel  cylinder  has  b^en  made 
to  revolve  with  ropidity  against  a  silex,  which  produces  ■ 
brilliant  stream  of  scintillations,  sulficient  to  light  the  wOft 
without  risk  of  exploding  the  inflammable  gases.  The  in- 
vention of  Davy's  Safety  Lamp  is  now  very  general  in  minei, 
subject  to  Gre-damp. 

jkllack  of  the  ripposit  of  ort. — The  way  of  working  i» 
different  according  to  circumstances;  when  the  ore  il  w 
vfias,  it  is  attacked  in  two  ways,  the  one  called  by  asttt^ 
irtff,  and  the  other  by  daeen^ng  slept,  each  liavin^  iV 
peculiar  advantages.  A  third  mode  ia  sometimes  practiwd. 
called  atrippinff  the  vein.  When  the  ore  is  in  mats,  a  moat 
of  attack  is  employed  called  eross-morkhiç,  in  whicb,  is 
lieu  ofproceeding  by  steps,  the  advance  is  made  by  gallerio 
Uuough  the  whole  thickness  of  the  mass  :  these  gRlleriw, 
being  afterwards  filled  up,  serve  aa  Uoors  for  the  superior 
galleries,  and  so  on. 

f^ery  thin  htlt&Te  worked  in  a  way  peculiarly  fatiguing  to 
the  miners.  As  it  ia  important  to  excavate  as  little  of  the 
bare  rock  aa  possible,  in  order  to  avoid  expense,  the  miner, 
almost  naked,  works  lying  on  his  back  beneath  the  laver  of 
ore,  the  detached  pieces  of  which  he  places  in  n  kuxl  of 
shallow  trough  festened  to  hia  feet,  and  which  ho  drags  out  by 
crawling  along  his  confined  passage. 

Extraction  of  the  ore  from  t&  mate. — This  operation  i« 
differently  performed  in  different  mines;  sometimes  ttw 
miners  use  barrows  or  boxes,  which  they  push  along  the  gal- 
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leries  to  the  foot  of  the  shaft:  sometimes  the  same  ma- 
chinery which  serves  to  draw  the  carves  up  the  shall  also 
drags  them  along  the  galleries  ;  sometimes  wooden  or  iron 
rails  are  laid  down  in  the  galleries,  by  which  the  labour  is 
greatly  diminished.  The  corves  are  made  to  ascend  the 
shaft  by  means  of  a  rope  or  chain,  which  passes  over  the 
drum  oî^gig  or  mhim  worked  by  any  sufficient  or  conve- 
nient power.  The  miners  sometimes  ascend  and  descend 
with  the  corves,  and  sometimes  by  ladders  placed  in  the 
ihaft 

Mechanical  préparation  of  the  ore, — Previous  to  submit- 
ing  the  impure  ores  to  those  metallurgical  operations  by 
which  the  pure  metal  is  to  be  obtained,  they  must  be  sub- 
mitted  to  certain  processes,  whose  object  is  to  free  them,  as 
much  as  possible,  firom  the  stony  substances  with  which  they 
are  mixed  ;  these  operations  are  Picking^  Breaking ^  Sort- 
\ng^  Sifting^  Stamping^  Crushing^  and  Washing, 

Picking  is  performed  underground  in  the  mine  itself.  It 
consists  in  the  separation  of  those  pieces  of  the  rock  contain- 
ing no  ore  from  those  containing  ore  ;  the  former  serve  for 
filJdng  the  old  excavations  in  the  mine.  After  this  rough 
picking,  the  ore  is  taken  out  of  the  mine,  when,  the  pieces 
Deing  broken  with  hammers,  a  second  sorting  takes  place  ; 
the  whole  being  usually  sorted  into  three  portions  ;  Ist.  the 
gangue  or  rock,  which  is  thrown  away  ;  2nd.  the  ore  for 
the  stamping  or  crushing  mill  ;  and,  3rd.  the  pure  ore  or 
richest  pieces.  This  operation  is  generally  performed  by 
old  men,  women  and  children. 

Sifting^  is  an  operation  by  which  the  pieces  of  ore  are 
separated  into  sizes,  or  the  ore  in  the  fine  rubbish  separated 
firom  the  mere  stones  by  the  action  of  the  sieve  or  riddle 
in  water  ;  the  different  substances  arranging  themselves  in 
layers  according  to  their  specific  gravity.  The  operation 
of  sifting  or  riddling  differs  in  different  countries,  and  varies 
also  with  the  nature  of  the  ore. 

Stamping  is  performed  by  huge  pestles  of  wood,  shod  with 
iron,  which  bemg  successively  raised  to  a  certain  height  by 
the  cams  of  a  horizontal  revolving  tree,  fall  by  their  own 
weight,  and  thus  pulverize  the  ore  placed  beneath  in  a 
trough.  The  stamping  is  sometimes  performed  dry,  but 
more  generally  a  current  of  water  is  made  to  pass  over  the 
pounded  ore,  whose  finer  particles  are  thus  carried  off  and 
deposited  in  proper  receptacles. 

Crushing^  like  stamping,  is  an  operation  by  which  the  ore 
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it  reduced  lo  a  coarse  sand.  It  ii  performed  by  meaiu  of 
iron  cylinders  rcvolrmg  in  contrary  directions,  by  meaiu  of 
which  the  pieces  of  ore  are  seized  and  crushed  between  the 
revolving  ruUers  :  it  is  much  used  in  the  copper-minea  of 
Cornwall. 

ffaahinif. — The  small  nibliish  Irom  the  mine,  and  that 
which  reaulti  from  the  breakage,  and  the  powder  from  [he 
dry  stamping,  is  a  mixture  of  different  ores  and  stones,  which 
it  is  necessary  to  separate  in  order  to  get  rid  of  the  stcny 
matter,  and  to  be  able  to  treat  each  several  ore  separately, 
and  to  the  greatest  advantage.  '  This  separatioD  is  accom- 
plished bv  washing,  an  operation  performed  in  a  variety  of 
ways,  anil  by  very  different  management  in  different  placn; 
hut  the  object  in  all  is  the  most  pertect  separation  possible 
of  the  pure  ore  from  its  gangue,  and  of  the  different  or» 
from  each  other  by  means  of  their  different  specific  gn- 
vities. 

Metallurgy,  strictly  sDcaking,  is  the  art  of  extracting  m^ 
tals  from  their  ores  and  bringing  them  lo  the  requisite  de- 
gree of  purity  ;  but  the  term  has  been  extended  to  tboM 
chemical  operations  performed  In  the  great  way,  by  which 
other  products  of  the  ores  are  obtained  besides  the  pure  tos- 
tals,  as  atumena,  sulphur,  arsenic,  sulphate  of  iron,  of  coppeit 
&c. 

The  operations  of  metallurgy  are  purely  chemical,  but  u 
^eat  masses  of  mattrr  are  to  be  acted  upon,  the  mctallurgiil 
18  precluded  from  using  the  various  expensive  reagail» 
which  the  chemist  employs  in  the  laboratory  for  the  «W» 
analysis  of  ores.  In  the  processes  of  metallurgy,  thereforti 
the  reagents  are  few  and  simple.  Fire  is  the  principal  agenli 
to  which  may  be  added,  Isl.  in  many  cases,  the  ores  taen- 
aelves;  2nd,  earths  and  stones,  which,  according  to  their 
nature  and  composition,  are  employed  as  fluxes  ;  3rd.  coil 
and  charcoal,  which  serves  not  merely  for  smelting,  or  for 
subliming,  or  volatihzing  certain  substances,  but  which,  in 
many  cases,  may  be  regarded  as  a  deoxidizer  ;  4th,  air, 
which  is  employed  not  only  for  urging  the  fire,  but  is  used 
also  as  an  oxidizer;  5th.  mercury  aniTwater,  which  are  the 
only  solvents  employed  in  operations  performed  in  the  cold 
way.  Our  confined  limits  will  not  admit  of  our  entering 
into  more  detail  on  this  subject,  but  we  deem  it  advisabla 
to  say  a  few  words  on  furnaces  in  general. 

Furnace». — All  furnaces  arc  composed  of  four  t>rindpiii 
parts,  sometimes  separate,  and  sometimes  coufounded 
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ther  as  to  their  situation,  though  never  as  to  their  respective 
functions.  These  parts  are  the  hearthy  the  mouth  or  verity 
the  laboratory  and  the  chimney.  This  division  applies  alike 
to  all  furnaces,  however  complicated  they  may  appear.  The 
hearth  is  that  part  where  the  combustible,  whatever  it  may 
be,  is  placed  ;  it  is  single  and  lateral^  in  reverberatory  Air- 
Daces,  in  cupellation  furnaces,  &c.  :  it  is  multiple  and  late- 
raly  in  the  cylindrical  porcelain  furnaces,  &c.  ;  eeniral^  for 
those  for  antimony  and  brass  ;  inferior  or  beneath,  in  most 
lime-kilns,  evaporating  stoves,  roasting  furnaces,  &c.  ;  supe- 
rior or  above,  in  furnaces  for  amalgamation,  reâning  of  iron, 
&c.  ;  enveloping  J  in  the  blacksmitfa*s  forge,  in  ass^ng  fur- 
naces,  bakers'  ovens,  brick-baking  ftimaces,  &c.  The  f^ent 
or  mouth  of  a  ftimace  is  that  part  by  which  it  is  principally 
supphed  with  air  ;  its  direction  and  position  may  sometimes 
be  varied  without  any  change  in  the    other  parts,  which 

freatly  modifies  the  eifect  of  the  furnace.  Air-pipes  and 
ellows  are  its  appendages.  The  vent  is  inferior  in  the 
greater  number  of  reverberatory  furnaces  ;  lateral,  in  evapo- 
rating and  distilling  furnaces;  superior,  in  porcelain  and 
all  other  furnaces  in  which  the  combustible  burns  with  a 
reversed  flame  ;  and  lengthened,  in  blast  furnaces  :  the  action 
of  the  vent  is  increased  by  air  conduits  and  blowing  ma- 
chines. 

The  Laboratory  is  that  part  where  the  substance  to  be 
acted  upon  by  the  combustible  is  placed  ;  crucibles,  canals, 
or  conduits,  receiving  basins,  chambers  of  sublimation,  &cc. 
are  its  appendages.  The  position  of  the  laboratory  is  regu- 
lated by  that  of  the  hearth  ;  sometimes  the  two  are  con- 
foundea  into  one.  The  laboratory  is  close,  in  distilling, 
evaporating  and  subliming  furnaces,  and  in  all  those  where 
the  matter  subjected  to  the  action  of  heat  is  contained  in 
particular  vessels,  and  receives  the  heat  indirectly. 

The  Chimney  is  that  passage  by  which  the  heat,  together 
with  the  smoke  and  other  volatile  products  of  combustion, 
are  conducted  away.  The  chinmey  sometimes  goes  imme- 
diately from  the  hearth,  in  which  case  the  current  of  heat 
does  not  traverse  the  laboratory  ;  the  furnaces  constructed 
upon  this  principle  are  those  which  consume  the  greatest 
quantity  of  combustible  ;  such  are  the  ordinary  distilling 
furnaces,  and  those  whose  hearth  is  superior,  &c.  The 
chimney  is  intercepted,  when  the  ciurrent  of  heat  traverses 
the  laboratory  ;  interrupted  and  free,  when  it  is  formed  by 
the  substances  themselves  which  are  in  the  laboratory,  as  in 
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lime  kilns,  smelting  fumaceB,  kc,  and  in  «11  open  roasling 
places  ;  inUrrtipted  and  partially  free  when  the  current  of 
beat,  â&oT  having  [iMScd  fVoely  through  the  matter  subjected 
to  its  nction,  U  Bunuunded  at  its  esit  hj  a  tube,  as  in  th>t 
reverbi^mtor;  and  Bume  other  furnaces;  interrtipled  and  cot>- 
Jined  where  the  current  of  heat  trnvcraes  the  Uboraui? 
through  a  particular  conduit,  as  in  those  boilers  which  are 
traversed  hy  the  chimney,  Stc,  The  chimney  is  multiple 
when  the  current  of  heat,  and  the  gases  which  it  bears  ^oog 
with  it,  escape  by  several  openings,  as  in  the  case  of  porce- 
lain f^imaces.  In  general  descriptions,  the  name  of  chim- 
ney is  onen  conSned  to  that  part  alone  which  is  beyond  the 
laboratory. 

There  are  various  kinds  of  Aimaces,  destined  for  particolu 
purposes;  and  for  the  same  purposes  the  furnaces  sre  dif- 
ferently constructed  in  different  countries. 

Blowing  machinei. — ^Theae  are  of  various  constructiom, 
and  the  means  by  which  the  air  is  forced  into  the  funiscM 
may  be  wind,  water,  steam,  or  animal  power. 

Chemical  preparation  of  the  ore. —  This  includes  sarioni 
operations  and  processes  which  we  cannot  here  detail,  wi 
must,  therefore,  conttne  ourselves  to  a  word  on  roasting. 

Roattinff. — ^The  object  of  this  process  is  either,  !•!■  W 
drive  off  the  sulphur,  arsenic,  Sec.  which  must  be  got  imI 
of;  or,  2ndly.  to  oxiditc  certain  ores  in  order  to  render  ihem 
attackable  by  acids;  or,  3rdly.  to  render  them  more  fragilf 
and  more  easily  acted  upon  by  the  air  or  other  agrnts  bf 
which  they  are  to  be  modified.  In  the  case  of  some  of  liie 
ores,  one  roasting  is  sufficient,  others  again,  as  the  or» 
of  copper,  require  sometimes  as  many  as  fifteen  or  more 
roastiiigs.  There  are  three  way»  of  roasting  ;  in  cpen  keitff, 
in  Tvatled  areas,  and  in  furrtaees ,-  encji  of  these  method) 
has  its  peculiar  advantages  and  disadvantages.  The  otbn 
principal  Metallurgical  operations,  chemical  and  mechanical, 
are,  Stnelting,  Ji^niti^.  Hamtnerinff,  lto/li»,ç,  CuptOa- 
tion,  Amnlgamatiim,  Liquation,  Cementation,  Stc, 

In  the  foregoing  notice  of  mining  and  metallurgical  open» 
tions  we  have  oJluded  to  the  genetnl  practice  of  tboM 
countries  where  science  has  been  applied  to  the  artj  bnt 
there  arc  many  cases  where  savages,  or  even  the  peatanOJ 
of  civilized  countries,  obtain  many  usefiil  and  valnabu 
mineral  products  by  means  of  the  most  simple  processes 
and  ingenious  contrivances.  It  is  hardly  necessar}-  to  add 
that  an  intelligenl  traveller  will  not  fail  carefully  to  examine 
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such,  as  (he^  ma^  sometimes  be  advantageously  employed, 
or  may  fùimsh  hmts  of  great  practical  importance. 

Having  thus  rapidly  sketcned  the  principal  objects  of 

attention  r^^aiding  veins,  and  the  eictraction  of  ore  and  its 

treatment,  it  is  an  easy  task  to  deduce  the  nature  of  the 

observations  to  be  made  oa  these  objects..     Thus,   after 

having  observed  the  situation  and  extent  of  the  vein  or 

veins,  of  the  mass  or  bed^  together  with  the  dip,  strike,  kc. 

it  will  be  necessary  to  observe  (if  it  be  worked),  whether  it 

be  by  open  workings,  or  by  shifts  and  galleries,  &c.  and  in 

detail  how  the  different  operations  to  which  we  have  drawn 

attention  are  performed,  pointing  out  particularly  whatever 

is  most  interesting.     Having  done  all  this,  and  obtained  all 

the  necessary  information  regarding  expense,  profits,  &c. 

the  whole  should  be  compressed  into  a  tabular  form  similar 

to  that  of  which  a  model  will  be  found  at  the  end  of  this  work, 

No.  4.)  which  points  out  at  once  all  the  objects  necessary  to 

noticed  for  each  particular  mine.     From  these  partial 

tables  a  general  table  should  be  made  out,  accompanied  by 

observations  on  the  history  of  the  several  mines,  the  laws 

by  which  the  mines  generally  are  regulated,  pointing  out 

aUo  to  whom  the  several  mines  belong,  to  what  conditions 

they  are  severally  subject,  and  by  whom  worked.     What 

degree  of  encouragement  is  given  to  mining  in  general,  or  to 

the  searching  for,  or  working  of,  certain  mines  in  particular. 

The  geneial  results  of  the  observations  on  the  mineral 
productions  of  the  coimtry  may  be  consigned  in  the  manner 
pointed  out  in  our  tabular  forms,  (No.  5.) 

It  now  only  remains  for  us  to  say  a  word  on 

Miners, — A.s  for  miners,  their  labour  is  always  hard,  ge- 
nerally cheerless,  and  often  dangerous  ;  so  much  so,  indeed, 
that  it  is  the  custom,  in  certain  countries,  to  work  the  mines 
by  condemned  criminals  ;  fortunately,  however,  there  are 
Dot  criminals  enough  to  supply  the  necessary  number  of 
miners,  so  that  free  men  are  employed,  and,  when  there  is 
a  choice,  the  convicts  are  sent  to  the  more  dangerous  mines. 
In  all  cases,  good  and  bad  men  should  be  kept  apart. 

The  life  of  the  free  miners  is  so  essentially  different  from 
that  of  any  other  labourers,  that  they  form  a  separate  and 
distinct  class  of  men,  whose  manners  and  customs  arc  pe- 
culiar, and  who,  not  unfrequently  have  a  language  or  jargon 
of  their  own.  When  they  are  in  great  numbers  they  have 
particular  laws  and  some  exclusive  privileges. 
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The  fate  of  those  men  who  voluntarily  Biibmit  to  a  life  of 
hard  labour  in  the  bowoU  of  the  ennh,  enjoying  but  rarely 
the  gloiîùUB  light  of  heaven,  and  breathing  most  frequently 
foul  air,  who  seldom  live  long,  and  often  contract  the  must 
crue]  chronical  diseases,  who  are  contLnuaUy  exposed  lo 
dangerous  accidents,  and  who  too  often  meet  death  in  its 
most  horrid  forms,  must  ever  be  matter  of  deep  interest  to 
the  philanthropist,  and  is  at  nil  times  deserving  the  parti- 
cular attention  of  governments.  Thus  any  thing  which  can 
be  contrived  to  secure  them  from  danger  and  sickness, 
every  thiug  which  may  lighten  their  task  or  relieve  theit 
sufferings,  every  thins  which  may%ecure  u  proper  subsistence 
for  the  widows  and  children  of  miners,  when  these  shall  be 
dead,  or  when,  from  mutilations  or  from  illness  contracted 
in  the  mines,  they  are  no  longer  able  to  work,  should  be 
done.  If  these  things  are  neglected,  it  speaks  ill  for  the 
humanity  of  the  government,  or  of  those  who  have  the  regu- 
lation of  the  matter. 

Nor  is  it  eolely  for  the  free  miner  that  we  should  be 
interested  :  the  convict,  notwithstanding  his  crimes,  is  de- 
serving of  our  pity;  and  as  we  mtist  ever  regret  the  neces- 
sity for  punishments  at  all,  so  must  we  narticulnrly  deprecate 
all  such  as  are  not  inflicted  with  a  view  to  amend  and  re- 
claim the  guilty.  Penal  labour  in  the  mines  should  therefore 
be  attentively  examined  into,  as  to  its  nature,  object,  and 
result,  and  every  information  possible  gleaned  as  to  the 
convicts  themselves.  In  conclusion,  then,  ttiere  can  hanlly 
he  a  Taore  interesting  object  of  investigation  for  the  trnvella 
than  the  statistics  and  moral  habits  of  a  mining  population  : 
thus,  he  should  note  the  numbers  and  ages  of  both  sexes 
employed  in  or  about  the  mines,  the  kind  of  labour  allotted 
to  each  sex,  the  time  passed  under  ground,  the  peculiar 
dangers  or  difficulties  of  the  several  operations,  the  general 
state  of  health,  the  particular  diseases,  the  frequency  and 
kind  of  accidents,  the  mean  length  of  life,  the  remuneration 
for  labour,  and  manner  In  which  it  is  determined  and  paid, 
and  the  degree  of  skill  exhibited  in  the  several  operations; 
the  stale  of  morals  and  instruction,  the  prejudices  and  su- 
perstitions, &c.  of  the  miners;  the  benevolent  eat«blish- 
inents  instituted  for  their  benefit,  how  and  by  whom  sup- 
ported ;  the  particular  laws  to  which  the  miners  are  subject, 
their  privileges,  remarkable  usages  and  customs,  and  par- 
ticular language  or  jargon.  In  a  word,  every  thing  of  tl  * 
kind  is  exceedingly  interesting,  and   should   be  i  " 
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examined  into  by  the   traveller  whenever  he   may  have 
a  favourable  opportunity  for  so  doing. 

VOLCANIC  SOILS  AND  PRODUCTIONS.— When 
the  celebrated  Dolomieu  says  that  ''  Volcanoes  have  per- 
formed an  important  part  in  the  ancient  history  of  our  globe, 
that  they  have  contributed  to  the  formation  of  our  conti- 
nents and  mountains,"  we  perfectly  agree  with  him,  as  will 
probably  every  one  else  ;  but  when  he  adds,  that  ^*  it  is  im- 
portant for  us  to  know,  when,  how,  and  imder  what  circum- 
itsDces  these  volcanoes  have  acted,*'  we  are  no  longer  of  his 
opinion,  and  that  for  several  reasons  ;  1st.  An  object  which 
it  is  impossible  ever  to  attain,  appears  to  us  to  be  without 
importance,  and  it  is  more  than  probable  that  we  shall  never 
know  the  history  of  ancient  volcanoes,  and  of  those  succes- 
nve  convulsions  of  which  the  surface  of  the  earth  bears  such 
evident  marks  ;  and  even  should  we  know  at  what  precise 
epoch,  how,  and  under  what  circumstances  volcanoes  have 
acted,  this  knowledge  can  serve  no  other  purpose  than  to  sa- 
tisfy a  vain  curiosity  ;  for,  with  all  our  knowledge,  we  should 
no  more  be  able  to  secure  ourselves  from  the  effects  of  their 
Ï  dreadful  irruptions,  than  we  now  can  with  our  ignorance  of 
^       the  laws  to  which  they  are  subject. 

I  We  therefore  place  this  kind  of  knowledge  to  which  Do- 
-  lomieu  attaches  so  much  importance,  in  the  class  of  specu- 
i  lations  more  curious  than  useful.  But  what  we  regard  as  of 
i  practical  utility  would  be  the  possibility  of  predicting  irrup- 
l  tjong^  80  as  to  be  able  at  least  to  save  our  lives  and  a  part 
y  of  our  property.  It  is  also,  useful  to  know  the  uses  to  which 
I  the  various  volcanic  productions  are  or  may  be  applied,  as 
1  *eO  as  the  means  of  distinguishing  them. 
'  What  is  quite  legitimate  and  very  interesting  for  those 
■  ^bo  have  a  taste  for  Lithology  is,  to  examine  the  various 
}  volcanic  formations,  to  specify  the  substances  which  com- 
f  pose  them,  and  to  describe  what  may  have  been  seen  or  dis- 
! ,     covered  in  order  to  add  new  fttcts  to  Geognosy. 

Solid  lavas  and  basalts,  we  are  informed  by  Mr.  Raspe,  are 
employed  in  Hessia,  1st.  for  paving  the  streets  and  roads  ; 
^.  as  a  building  stone  ;  3.  when  naturally  prismatic  they 
are  set  up  as  posts  in  the  comers  of  the  streets  ;  4.  as  pali- 
^es  and  enclosures  for  fields  and  gardens  ;  5.  for  rural 
<iecorations  ;  6.  when  cut  and  polished,  (which  is  very  ex- 
pensive an  account  of  their  hardness)  they  may  be  employed 
in  sculpture  and  architecture.     Schistose  lava  may  be  em- 

pIovmI  aa  ftlabfi. 
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Evcty  one  has  heard  of  the  use  of  puzxolana  ;  thU  nib- 
stance  is  heavier  than  scoria,  less  snollen  and  blistcrud,  aod 
more  argillaceous.  These  charncterB  may  serve  to  distin- 
goish  them.  One  sometimes  finds  bebv  lava  currents, 
Baked  clays  whiuh  may  serve  as  puzzolauas.  Scorified  lavas, 
though  veiy  light,  are  yet  sufficiently  strong  to  be  used  in 
builouig,  and  ars  very  good  fur  road  making.  Dolomiea 
says  there  are  some  that  arc  flat  and  which  serve  for  roofing. 
Volcanic  ashes  arc  very  fertile,  and  ihpy  are  sufficiently  duc- 
tile to  be  used  in  pottery  ;  in  this  respect  they  differ  essen- 
tially from  volcanic  sands,  with  which  they  are  ofl«n 
contoimded  ;  moreover  they  diâ'er  by  their  grain,  their 
weight,  their  colour,  &c.  Some  lavas  contain  vitrified 
Stones,  whose  colour  and  hardness  are  no  way  iuTerior  to  the 
colour  and  hardness  of  precious  stones,  and  which  may  be 
advantageously  etnployea  in  jewellery.  In  Iceland  are  found 
calccdonies  of  great  beauty,  and  in  larger  pieces  than  thoM 
which  come  from  the  East  Indies  ;  every  one  ia  acquainted 
with  those  singular  productions  the  achates  efthydro$. 

The  extension,  perhaps  already  too  coniiid érable,  «hicb 
we  have  given  to  mineralogy,  forces  us  to  be  brief  in  this 
article  on  volcanic  soils.  There  is,  however,  an  observation 
which  it  is  essential  to  make, — it  is  this  ;  that  although  vol- 
canoes have  certainly  greatly  contributed  to  the  formation 
of  the  crust  of  our  globe,  it  by  no  means  follows  that  all 
mountains  which  present  ua  with  volcanic  productions  are 
extinct  volcanoes.  Ancient  volcanoes,  as  Dolomieu  very 
justly  remarks,  have  sometimes  covered  with  their  produc- 
tions an  extent  of  country  extending  to  a  distance  of  six^ 
leagues  in  all  directions  from  the  centre  of  their  action.  An 
attentive  observer,  will  not  only  be  able  to  distinguish  aa 
extinct  volcano  from  what  is  only  a  superficial  covering  of 
volcanic  productions,  but  in  many  cases  he  will  be  able  to 
trace  out  and  discover  the  principal  focus  whence  the  seve- 
ral currents  of  lava  have  been  ejected. 

When  the  traveller  finds  himself  in  a  volcanic  region,  bis 
attention  should  be  directed  to  two  principal  objecta  ;  IM. 
the  modifications  of  the  surihcc  occasioned  by  volcaoK  ac- 
tion; and  2adly.  the  nature  of  the  volcanic  rocks,  ibeir 
form,  and  distribution. 

The  effect  of  volcanic  action  is  to  dislocate  the  rocla 
forming  the  superficial  crust  of  the  earth  ;  these  are  either 
raised  in  some  places,  nnd  depressed  in  others,  by  verv  alowi 
degrees  and  without  apparent  commotion,  or  are  suddcnl/ 
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tent  and  tilted  up  in  various  ways,  sometimes  by  a  mere 
jiieous  explosion,  which  rends  the  rocks  and  disperses  their 
nioor  firagments  to  a  greater  or  less  distance,  and  sometimes 
hj  the  boiling  up  of  melted  matter  of  various  kinds,  and  in 
different  states  of  fluidity,  which,  after  forming  one  or  more 
ptasages  for  itself,  colleîcts  and  cools  into  lumpy  forms  im- 
mediately above  the  vent,  or  spreads  like  a  mantle  over  the 
opheaved  rocks,  or  flows  in  streams  to  greater  or  less  dis- 
tances from  the  place  of  emission.  Sometimes  the  bursting 
of  the  earth's  crust  is  accompanied  by  torrents  of  water,  or 
of  wind,  and  sometimes  an  eruption  is  accompanied  by 
several  of  these  phenomena  at  the  same  time.  The  effect, 
then,  of  such  commotions,  the  shock  of  which  is  occasionally 
felt  at  great  distances,  must  be  considerable,  to  modify  the 
toAee  of  the  region  where  they  occur.  These  modifica- 
tions are  direct  or  indirect,  the  direct  consist  in  the  forma, 
tion  of  ridges,  table-lands,  isolated  cones  and  domes,  or 
a  mixture  of  these  ;  the  formation  of  valleys  by  depression 
or  by  elevation,  or  of  chasms  by  disruption  ;  land-slips,  fall 
of  mountains,  the  filling  up  partially  or  wholly  of  valleys 
by  accmnulations  of  lava,  scoriae,  tufa,  &o. 

The  indirect  modifications  are  occasioned  by  the  drying 
up  of  springs  and  ingulfment  of  rivers,  the  bursting  out  of 
new  water-courses,  the  damming  up  of  rivers,  and  formation 
or  emptying  of  lakes,  &c.    The  subsequent  action  of  water 
and  atmospheric  influence,  superadded  to  the  already  in- 
duced mutation,  extends  still  further  the  surface  modification, 
and  increases  the  difficulty  of  eliminating  and  describing 
each  separate  cause  and  effect.     It  is  also  well  to  observe 
that  many  of  the  ancient  volcanic  commotions  seem  to  have 
been  combined,  or  to  have  alternated,  with  cataclysmic  action, 
which  has  increased  the  confusion  ;  the  repetition  also  of 
eruptions  at  greater  or  less  intervals,  and  the  difference  in  the 
Wence  and  duration  of  these  eruptions,  induce  still  further 
changes. 

These  few  words  are  sufficient  to  give  the  traveller  (in 
idea  of  what  is  meant  by  the  modifications  of  the  surface, 
occasioned  by  volcanic  action.  To  elucidate  them  properly, 
requires  a  thorough  knowledge  of  the  subject;  nevertheless, 
there  are  many  points  of  absolute  fact,  unconnected  with 
theory,  which  the  intelligent  observer  will  do  well  to  note, 
«uch  for  instance  as  the  extent,  direction,  nature  and  dispo- 
^tion  of  the  volcanic  rocks  ;  their  connection  with  rocks  not 
volcanic;  the  height  and  slope  of  Domes  and  Conca*,  iVie 
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dimenainuB  of  Craten,  both  of  eruption  and  of  elevation; 
how  far  ihe  dip  of  the  strata  ruiind  centres  of  vulcauic 
action  be  quaqaaversal  or  othent  ise  ;  the  dircctioo  and 
extent  of  upheavemeuts,  of  land-slips,  of  fissures,  of  kvs- 
currents  ;  lûscdtic,  trachytic,  and  other  masses,  &c. 

As  for  the  nature  of  the  volcanic  rocks,  they  may  be 
trachytic,  basaltic,  or  lava,  or  modifications  of  these,  «s 
Pcriito,  Trachytic  or  Basd tic-porphyry,  Phouolite,  Vol- 
canic-tufas, Conglomerates,  Cinders,  Puzxolauaa,  &c.  These 
Bubstiuices  are  infinitelv  varied  in  their  mineralogical  chs- 
racters,  by  the  nature,  the  quantity,  and  the  particular  stale 
of  the  minerals  that  are  associated  with  them  ;  they  are 
also  varied  as  to  compactness,  fracture,  texture,  and  the 
forms  they  assume  in  mass,  as  tegular,  columnar,  spheroidal, 
&c.  All  these  matters  arc  worthy  of  the  traveller's  attention, 
and  if  he  be  not  acquainted  with  the  substances  theuiselvet, 
he  should  take  specimens  of  such  as  are  different,  noting 
the  position  in  ivhich  he  finds  them  as  regards  each  other, 
the  general  texture  of  the  rock,  the  extent  in  all  dircctiOQi 
of  the  masses  of  each  différent  kind,  the  direcûon  and 
extent  of  the  fissure»,  as  regards  the  surfaces  of  the 
mass,  &c. 

Whenever  lakes  are  formed  in  what  appear  to  be  oIJ 
volcanic  craters,  the  traveller  should  take  every  pains  to 
assure  himself  of  the  fact  of  tlie  hollow  being  in  reslj^ 
a  crater,  as  the  existence  of  lakes  in  such  situations  is  po«^ 
lively  denied  by  some. 

Besides  phonoUte,  which  is  somethnes  used  for  roofing, 
and  cellular  lava,  good  for  millstones,  volcanic  region) 
produce  Sulphur,  Pmuice,  Obsidian,  Alum,  Asphaltum. 
Olivines,  and  the  precious  Opal. 

The  gases  emitted  from  Volcanoes  and  Solfataras,  should 
be  collected  in  well-closed  bottles,  {see  operalwns)  :  and 
sublimntions,  efflorescences,  and  crystalisations,  û^>m  the 
surfaces  and  cavities  of  volcanic  rocks,  should  be  removed 
with  care,  and  such  as  are  deliquescent,  wt^U-eecured  from 
contact  of  the  air. 

We  have  already  hinted  at  the  changes  induced  Lo  rocbt 
tfom  the  contact  of  the  melted  matter  of  ii^ected  dykei; 
the  changes  which  such  injections  of  lava  occasion  in  the 
contiguous  older  lavas,  trachytes,  &c.,  must  in  like  manner 
be  noticed,  as  well  as  the  alterations  produced  on  tlie  surface 
of  the  rocks,  bv  the  gases  emitted. 

EAHTHQUÀK ES, —Several  of  the  effects  we  have  bee" 
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considering  as  occasioned  by  volcanic  action,  are  the  result 
of  that  particular  modification  of  it  known  by  the  name  of 
Suthauakes  ;  these  are  sometimes  accompanied  by  erup- 
tions, but  generally  they  are  not  so.     Sometimes  tnere  is 
merely  a  trembling  or  undulating  motion  of  the  ground  in 
certain  directions,  and  to  certain  distances  ;  and  sometimes 
the  effects  of  the  pent  up  gases  and  vapour  in  their  en- 
deavour to-  escape,  rend,  upheave,  and  otherwise  disturb 
the  sur&ce  rocks.     The  sea,  in  the  neighbourhood  of  a 
r^;ion  subjected  to  an  earthquake,  is  generally  thrown  into 
greater  or  less  commotion,  retiring  at  one  moment  from  the 
coast,   and  returning  with  overwhelming  Airy  the  next. 
Some  countries  are  but  little  subject  to  earthquakes,  in  other 
places  they  are  frequent.     Whenever  the  traveller  has  an 
opportunity  of  observing  them,  or  their  effects,  he  should 
particularly  notice  the  £rection  (see  operations)  in  which 
the  nndulatory  movement  is  effected,  its  violence,  and  the 
duration  of  the  shock  or  shocks,  with  the  interval  of  time 
between  each  ;  the  date,  the  hour  of  the  day  or  night,  the 
kind  of  weather  which  immediately  preceded  and  which 
follows  the  commotion,  and  the  details  of  its  effects,  disas- 
trous or  otherwise. 

No  single  traveller  can  observe  the  distances  to  which 
any  earthquake  is  felt,  nor  the  direction  elsewhere  than  at 
Us  own  immediate  station  ;  but  he  should  make  the  most 
diligent  enquiry  to  ascertain  these  points  as  far  as  possible. 

VOLCANIC  ERUPTIONS.— If  the  traveller  should 
luippen  to  witness  an  eruption  he  should  not  fail  to  ob- 
serve, as  far  as  he  is  able,  all  the  phenomena  by  which 
rt  is  accompanied,  preceded  and  followed  ;  specifying  the 
^ates,  hours  and  minutes,  at  which  every  particular  pa- 
roxysm or  other  circumstance  commences,  and  its  duration  ; 
the  height,  colour,  and  appearance  of  the  so  called  flame, 
^d  of  the  smoke  ;  the  vertical  and  horizontal  distance  to 
*hich  the  several  ejected  substances  are  thrown  ;  the  size, 
form,  and  nature  of  these  ;  the  various  streams  of  lava,  the 
places  whence  they  issue,  the  direction  they  take,  the  dis- 
tance to  which  they  extend,  and  the  effects  they  produce  ; 
ïttch  as  the  firing  of  forests,  the  damming  up  of  streams, 
Refilling  of  hollows,  the  overwhelming  of  habitations,  &cc.; 
the  changes  effected  in  the  crater  of  the  volcano  by  the 
•lew  emption,  the  number,  relative  size,  and  situation,  of 
^^w  lateral  craters  or  vomitaries,  and  the  water  cold  or  hot, 
Oï  the  mud  vomited  by  the  volcano  (fish  have  been  some- 
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times  ejected  with  the  water);  the  volcanic  dust  and  the  dis- 
tanc*  tu  which  it  is  cnrried  ;  notice  heing  t&ken  at  the  Mme' 
time  nf  the  force  and  direction  of  the  irind  st  the  e&rtli's 
immediate  «urface;  the  opening  of  new  «priags,  or  the 
drying  up  of  old  ones;  the  earthquakes  and  noises  by  which 
the  eruption  waa  preceded,  or  is  accompanied  ;  the  thunder 
and  lightning  ;  the  appearances  of  tlie  atmosphere,  and  the 
meteoric  phenomena,  &c.,  Sec. 

Some  volcanoes  are  almost  always  smoking  more  or  less, 
ftod  Bfl  such  may  often  be  approached  without  much  danger, 
by  using  caution,  the  traveller  will  do  well  to  examine 
tAem  uitnulcly,  and  to  make  a  note  of  all  the  phenomena 
he  may  observe. 

CAVERNS. — Caverns,  caves,  and  grots  are  too  curioui 
in  themselves  and  loo  interesting  as  couuecti'd  with  the  phe- 
nomena exhibited  by  the  earth's  crust  to  be  passed  over  by  nt 
in  silence.  Before  entering,  however,  into  an  examination 
of  the  particular  observations  to  be  made  on  them,  it  msy 
be  as  well  to  endeavour  to  fix  a  precise  meaning  to  the 
different  terms  (requently  used  synonymously. 

Cavern»  arc  natural  hollows  existing  in  the  solid  enul 
of  the  earth  ;  they  may  be  large  or  small,  open  at  both  or 
"  only  at  one  end,  horizomal  or  inclined,  and  Gometimes  mo- 
di lied  by  art. 

A  Grot  is  a  small  hollow,  a  kind  of  natural  niche  of  little 
depth  and  height,  and  sometimes  adorned  with  stalnctito, 
festooned  with  creeping  plants,  and  if  near  the  sea,  paTcil 
with  pebbles  and  shells. 

^  Grotto  is  an  arlj&cial  grot;  it  differs  from  a  cave  inai- 
much  as  it  is  constructed  ior  the  purpose  of  on  ngreeable 
retreat,  and  is  more  or  less  fancifully  adorned,  wnereu  > 
cave  is  excavated  for  the  purpose  of  secluded  habitation, 
mortification,  and  penance,  or  for  the  concealment  of  illcg»! 
practices  and  of  those  who  follow  them. 

Cells  are  small  chambers  artificially  excavated  either  ftr 
the  habitations  of  anachorites,  or  as  family  sepnlcbres,  &c. 

The  origin  of  caverns  is  doubtful,  nor  can  any  single  hy- 
pothesis apply  to  the  different  circumstances  under  wlû»> 
they  are  found  to  exist  ;  it  is  probable  they  have  been  foroed 
in  different  ways.  Generally  speaking,  caverns  are  almo'' 
exclusively  found  in  calcareous  rocks,  though  they  are  m- 
canionally  met  with  in  others,  as  in  sandstone  and  ti^p 
rock.  As  the  causes  which  formed  the  caverns  in  rock*  « 
diâercnt  kinds  were  probably  diScrcut,  so  this  circumsUtiK:^ 
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sod  the  nature  of  the  rocks  themselyesy  occasion  corrcs- 
jKttding  variations  in  the  form,  extent,  and  particular  ap- 
peannce  of  different  caverns. 

The  observations  to  be  made  on  these  natural  curiosities 
bjthe  traveller,  are — 
The  nature  of  the  rock  in  which  Ûiej  exist 
The  precise  situation  of  the  openmg  ;  its  form,  dimen- 
lions,  and  appearance. 

The  extent  of  the  cavern;  its  dimensions,  the  slope 
of  its  bottom  or  floor,  and  the  direction  of  that  slope  ; 
the  perpendicularity  or  inclination  of  the  waUs  ;  the  form 
of  the  roof. 

Whether  the  caverns  consist  of  one  or  several  chambers  ; 
sod  if  of  several,  whether  these  communicate  in  a  continued 
line,  straight  or  winding,  or  whether  the  chambers  com- 
mtinicate  with  each  other  hy  anastomosing  and  intricate 
winding  passages  ;  whether  the  chambers  are  all  on  the 
tame  floor,  as  it  were,  or  whether  any  are  situated  above 
one  another. 

Are  there  any  stalactitic  or  stalagmitic  formations  in  the 
cavern  generally  or  in  particular  parts  of  it?  if  so,  note 
the  nature,  extent,  and  appearance  of  these  formations. 

Is  there  any  mud,  sana,  or  rolled  stones  in  the  cavern 
of  the  same  nature  as  the  rock  itself,  or  difiering  from  it. 

Are  there  any  bones  in  the  cavern?  these  are  often  not 
to  be  discovered  but  by  digging  in  the  mud  or  clay  which 
forms  the  soil  of  the  cavern.  When  bones  are  thus  dis- 
covered, the  best  specimens  of  the  different  kinds  should 
k  selected,  and  their  positive  and  relative  proportions  de- 
^rmined  as  nearly  as  possible. 
Is  the  cavern  open  at  both  ends  ? 

Is  there  any  evidence  of  erosion  by  water  in  the  cavern, 
t^Qgh  there  be  no  running  water  in  it  now,  and  at  what 
^jght  are  these  water  marlu  ? 

&  there  any  running  stream  in  the  cavern  ?  and,  if  so, 
^  the  stream  enter  at  one  end  and  go  out  at  the  other, 
^  does  the  stream  rise  in  the  cavern  and  flow  thence,  or 
^  the  cavern  on  the  contrary  receive  and  swallow  up,  as 
^  Were,  the  stream,  or,  as  is  sometimes  though  rarely  the 
^,  is  there  found  in  the  cavern  a  running  stream  that 
^oos  not  come  to  the  sur£ice  any  where  near  the  cavern  ? 
^  there  any  water  marks  indicating  that  the  water  has 
^  higher  than  it  now  is  ? 
When  a  stream  flows  right  through  the  cavern  is  there 
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any  aenaible  diSc^rcnce  in  the  quantity  of  water  which  enlen 
&nd  tluit  which  flows  out  ?  Ciui  thi'  strecun  be  trscpd  throu^- 
oul  iu  whole  course  or  not*  What  time  does  a  floating 
body,  thrown  in  at  the  place  where  the  Btream  eaten  thf 
cavern,  take  to  arrive  at  the  outlet? 

Arc  there  any  cataracts  or  waterfalls  in  the  cavern:  if  so, 
what  U  the  heij^bt,  dimcnsioD,  and  nature  of  the  fall? 

If  the  depth  of  the  cavern  through  which  a  Btream  flows 
be  very  trifling,  and  the  sky  may  be  seen  right  through  it, 
the  cavern  becomes  a  kind  of  natural  bridge  or  tunnel. 

Are  tli<?re  any  stagnant  waters  in  the  cavern,  as  pool>  or 
lakes?  Such  are  sometimes  of  considerable  extent;  «b>t 
are  the  dimensions  and  depth  of  these  ? 

Have  the  waters  of  the  cavern  any  particular  quaUty, 
and  what  ? 

Is  there  any  cuustant  or  only  occasional  drippings  of  water 
from  the  roof  of  the  cavern,  or  oozing  of  water  down  and 
through  the  sides  of  the  cavern;  is  this  abundant  or  sparing? 

What  is  the  temperature  of  the  air  and  of  the  water  of  uie 
cavern  compared  with  the  external  air  Î 

Is  the  air  of  the  caveni  pure,  or  does  it  contain  any  dele- 
terious gases,  and  what?  A  lighted  candle  placed  on  the 
floor  of  Uie  caveni  will,  by  its  heiiig  extinguished,  indicate 
the  existence  of  carbonic  acid  gas,  which  otherwise  mi^t 
be  unnoticed. 

Do  any  animals  inhabit  the  cavern,  as  wild  beasts,  biU, 
owls,  serpents,  &:c,  ?  Do  any  vegetables  grow  in  the  ca- 
vern, particularly  in  parts  excluded  trom  the  light,  and  if 
so,  is  any  thing  remarkable  observed  in  their  colour,  &c.,  M 
compared  with  the  same  plants  growing  in  the  light  t 

Are  there  any  indications  of  art  having  been  employed  to 
extend  or  render  the  cavern  commodious  as  a  dwelling  1 

Is  there  anr  sculpture  or  painting  on  the  walls  of  the 
cavern,  if  so,  draw  and  describe  tliese? 

Are  any  objects  of  art  found  in  the  cavern,  as  broken 
utensils,  &c.,or  any  markof  Kres  having  been  kindled? 

Is  there  any  remarkable  echo  in  the  cawem,  or  any  phe- 
nomenon particularly  deserving  of  notice  ?  Such,  and  other 
observations  of  a  similar  natvire,  should  be  made  by  the  «n- 
quirittg  traveller,  when  he  meets  with  unknown  or  iroper- 
feclly  described  caverns.  He  may  also  endeavour  to  a«ccr-  , 
tain  the  most  probable  cause  of  the  formation  of  the  cavern*, 
stating  the  circumstances  on  which  he  founds  his  opinion. 
^^Cakareoas  Alabaater,  which,  being  a  ntbstanoe  found  im 
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the  cavemB  of  limestone  rocks  should  be  mentioned  here, 
ii  very  worthy  of  notice  as  being  highly  prized  for  cer- 
tain objects.    The  stalactites  and  stalagmites  of  calcareous 
caverns  sometimes  attain  considerable  magnitude,  and  in 
some  cases,  entirely  fill  up  the  cavity  in  which  they  are 
formed,  which  then  becomes  a  mine  of  alabaster.    Its  usual 
colour  is  honey-yellow,  but  it  is  also  met  with  of  other 
colours,  as  shades  of  brown,  red,  and  even  blue.    These  co- 
lours depend  upon  the  metallic  oxide  which  the  water  meets 
with  in  its  passage,  and  they  are  usually  distributed  in  bands 
or  zones  variously  contorted.     In  many  places  this  beautiful 
lubstance  is  quarried  and  worked  into  vases,  tablets  and 
other  ornamental  objects.      It  was  much  prized  by  the 
indents,  and  used  for  lachrymatoiy  and  cinerary  urns.   They 
•eem  to  have  preferred  the  honey-yellow  uniformly  tinted 
inriety,  perhaps  on  account  of  its  greater  rarity;  but  the 
loned  kind,  known  by  the  name  of  Onjrx-alabaster,  was,  and 
it  still,  much  esteemed.     The  traveller  will  not  Êiil  to  notice 
deposits  of  alabaster  whenever  he  mav  discover  any. 

GEOLOGICAL   CHANGES.— The  existence  of  every 
tiÙDg  in  nature  depends  on  the  continual  energy  of  action 
and  reaction  ;   and  the  wisdom  of  the  Creator  is  in  nothing 
i&ore  evident  than  in  the  establishment,  among  the  elements 
of  the  universe,  of  a  constant  tendency  to  an  unattainable 
^oilibrium.     The  motions  of  the  air  and  water,  and  the  un- 
ceasing metamorphoses  of  matter,  are  the  result  of  this  ten- 
dency to  an  equipoise  of  power,  which  cannot  be  effected 
throughout  the  several  elements  of  the  creation  without  the 
total  annihilation  of  life  and  motion.  It  would  seem  as  though 
tfce  definite  proportions  of  all  the  elements  being  once  ar- 
^       langed  in  the  divine  mind,  a  single  one  was  added  in  ex- 
<^,  which  destroyed  the  equilibrium  and  set  the  whole  in 
^on.    Be  this  as  it  may,  the  motion  still  continues,  and 
*hile  its  effect  is  to  maintain  the  general  existence  of  the 
^We,  it  creates  perpetual  change  in  all  the  parts.     Thus 
^  surface  of  the  earth  is  continually  varying  in  its  details, 
°ut  the  operation  being,  in  most  cases,  slow,  is  hardly  re- 
^'''•Aed  but  by  the  attentive  eye  of  the  close  observer  of 

.  Of  the  various  geological  changes  some  are  occasioned 
^ediately  by  chemical,  and  some  by  mechanical,  agency. 
^W  changes  and  their  causes  should  be  attentively  exa- 
^"^^  for  they  are  of  importance  to  the  welfare  of  mankind, 
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and  nie,  independenUy  of  this,  hightj  interesliiig  in  ihftn. 

Among  the  most  remarkable  of  these  changes  we  may 
enumerate  the  formation  and  the  desiccation  ot'  lakes;  tlw 
encroachments  and  recesBiooa  of  the  sea  ;  the  formation  and 
disappearance  of  islands  ;  the  junction  of  islands  with 
tinents,  and  the  insulation  of  peninsulas  ;  the  risings  and  the 
depressions  of  the  land  ;  the  crumbling  of  mountains  and 
the  elevation  of  valleys  ;  the  changes  in  the  course  of  rivers, 
and  the  accumulation  of  (dluvial  deposits  ;  the  formation  and 
extension  of  dunes  ;  the  fall  of  clins  ;  the  formation  of  land- 
slips ;  the  opening  of  chasms  ;  the  formation  of  rocky  masses 
by  the  agglomeration  of  detritus  ;  the  induration  of  clays; 
the  cementation  of  tufas  ;  the  precipitation  of  traTertuu, 
be.  These  and  other  objects  of  like  kind,  together  with  ell 
the  phenomena  that  accompany  volcanic  eruptions  snd 
earthquakes,  are  highly  deaerving  the  attention  of  the  phiki- 
sophic  enquirer,  and  all  such  changes  as  may  be  i^precitled 
by  time  nnd  extent  should  be  carefully  investigated,  in  onl« 
to  establish  data  as  materials  for  a  more  perfect  acquaintance 
with  the  globe  wc  inhabit.  Several  detailed  observations  oo 
this  subject  will  be  found  dispersed  in  various  parts  of  the 
present  work,  and  for  the  rest  we  must  rely  on  the  sagscilj 
of  the  reader. 

FOSSILS. — The  term  Fossil  was  for  a  long  time,  and  » 
still,  with  some  authors,  synonymous  with  mineral;  we,  how- 
ever, confine  it  to  those  objects  in  the  mineral  kingdom, 
which  presenting  the  figure,  the  impression  or  the  structure 
of  animals  and  vegetables,  indicate  with  certainty  that  ih^ 
owe  their  existence  to  organized  beings. 

Ill  informed  persons  very  frequently  confound,  under  lh« 
general  denomination  of  pelri/acliotts,  every  kind  of  fosûl- 
appearance.  Now  there  are  petrifactions,  merugUOiaM» 
eagti,  and  impreasiont.  Petrifaction»  may  be  produce<& 
by  three  different  processes  ;  lai.hy  the  inlérmisiiim  of  mi' 
neral  matter  into  the  original  interstices,  cavities,  or  poresj 
of  the  organised  body  ;  2nd.  by  subalituiiott  ;  the  mmeru 
matter  by  degrees  replacing  the  organised  snbstanc»,  as  the 
latter  disappears  ;  or,  3rd.  Ijy  the  impreffruUion  and  «tmto^ 
Udation  of  the  organized  substance,  itself  chemical! J*^^ 
changed. 

The  mineral  substances  of  which  petrifactions  are  gene 
rally  composed  are  calcareous,  siliceous,  or  argillaceotu,  13 
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different  states  and  differentlj  mixed.  Of  those  that  are 
calcareouSy  the  greater  part  are  carbonates  ;  fluate  of  lime 
sometimes  serves  as  a  matrix,  but  it  rarely  forms  the  sub- 
stance of  the  fossil.  Sulphate  of  lime  sometimes  lines  the 
cavities  left  by  destroyed  fossils,  but  does  not  itself  form 
theoL  Sulphate  of  barytes  hardly  ever  forms  the  fossils. 
The  matrix  of  fossils  is  often  silex,  quartz,  agate,  calcedony, 
jasper,  pitchstone,  semi-opal,  and  alumina  ;  the  latter  sub- 
stance often  enters  into  the  composition  of  the  fossils.  Bi- 
taminods  slate  and  the  argillaceous  iron-ores  are  often  fossili- 
ferous.  Sometimes,  but  very  rarely,  fossils  are  found  in 
Fuller's-earth.  It  is  said  that  hornblende  sometimes  forms 
the  nucleus  of  fossil  shells,  and  that  fossil  animals  and  vege- 
tables have  been  discovered  in  substances  which  have  been 
mentioned  as  basalts,  wackés  and  trapps. 

Of  the  metals  which  contribute  to  the  formation  of  fossils, 

^e  most  common  are  iron  and  copper,  rarely  lead  or  zinc, 

and  still  more  rarely  silver  ;  they  are  generally  carbonates  or 

nilphurets.     The  carbonates  and  sulphurets  of  iron  are  most 

ccmunon  in  fossil  vegetables  ;  the  specimens  of  wood  mine- 

nlized  by  copper  often  possess  a  degree  of  beauty  which  ren- 

den  them  desirable,  by  reason  of  me  brilliant  colour  which 

the  malachite  communicates  to  them.     Sulphuret  of  lead  has 

been  found  in  petrified  wood  :  Blende  or  sulphuret  of  zinc 

has  sometimes  been  found,  with  crystals  of  q^uartz,  in  the 

interior  of  fossil  shells  ;  it  is  even  said  that  silver  forms  a 

^Msil  resembling  an  ear  of  wheat  in  the  mines  of  Franken- 

he»in  Hessia.* 

hcrustatians  are  formed  by  a  deposition  of  stony  matter, 
^when  this  covers  organic  bodies  all  over,  but  thinly, 
^  forma  are  preserved,  and  the  substance  in  some  cases 
^JPpears  as  if  really  petrified  :  these  incrustations  are  some- 
tn&es  siliceous,  but  more  frequently  they  are  calcareous. 

Cii«t9.-— Whenever  an  organic  body  is  enveloped  in  a 
Pttty  mass  which  subsequently  hardens,  if  any  thing  causes 
^  destruction  of  the  enclosed  body  a  cavity  or  mould  is 
^  result  ;  if  now  any  substance  enters  the  cavity  so  as  to 
ffl  it,  and  then  hardens,  a  re-integration  of  the  form  of  the 
^^iRuiic  body  will  be  effected,  and  such  pseudomorphous 
^'^n&ation  is  called  a  Cast  ;  it  being  in  fact  produced  by  na- 
^  in  a  way  similar  to  that  of  forming  casts  by  art.     These 
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casts  maybe  eidier  of  the  same  substance  «ith  the  mould, 
or  of  a  uidemit  substance;  in  the  former  case,  thcv  axe  re»- 
gsrdod  as  Dearlv  contemporain-  with  the  fonnatioii  of  thr 
mould,  and  in  the  latter  case  as  more  modem. 

Itnpresaioii». — Flowers,  leaves,  the  wings  of  insects,  Stc^ 
are  too  delicate  long  to  resist  total  decomposition  ;  theT,i 
however,  leave  their  impressions,  which  are  frequentlf 
found  in  certain  slates,  indurated  clajs,  argillaceous 
stones,  tnfaa,  &c. 

There  is  another  kind  of  impression  which  is  very  inte- 
resting, it  is  the  marks  or  prints  of  the  footsteps  of  certain 
animal»,  The  creatures  which  have  thus  left  traces  of  their 
passage,  must  have  walked  over  the  rock  when  it  vas  in  s 
soft  state,  so  OS  to  receive  and  retain  the  marks  of  their  foet; 
the  rock  has  next  become  indurated  and  has  subsequent!; 
been  covered  with  fresh  accumulation  of  sedimentary  nut- 
ter, so  as  to  hide  these  impressions  till  accident  brings  thtn 
to  light  by  the  splitting  of  the  stouc. 

Fossils  have  been  found  at  great  depths  below  the  soil  of 
the  lowest  plains,  and  in  rocks  at  very  great  elevations  sbon 
the  present  level  of  the  sea.  They  consist  exclusively,  ex- 
cept in  extraordinary  cases,  of  the  osseous  and  horny  p*it> 
of  animals,  such  as  bones,  teeth,  horns,  hoofs,  &c.,  the  telO 
of  crabs,  the  scales  of  fish,  the  cruBlaceous  elytra  of  coleop- 
terous insects,  &c.  But  of  all  fossils,  shells  are  the  mort 
abundant  and  the  most  perfectly  preserved.  Human  bone* 
have  ixpn  found  only  in  one  or  two  places,  embedded  in  » 
rock  of  very  modem  formation.  Some  elophanU  and  olh*' 
animals  have  been  found  with  all  their  flesh  still  fresh  up^ 
the  bones,  though  dead  for  centuries  ;  but  these  have  btKin 
embedded  in  ice  which  baa  secured  tliem  from  .decompo- 
sition. 

Fossil  vegetables  are  the  most  abundant  of  any  if  wei« 
to  resard  coal  and  lignite  as  such  ;  but,  independent  of  the*> 
which  seem  to  be  a  formation  suigeneria,  whole  trees  are  «• 
casionally  tbund  converted  into  suex  or  lime,  and  yet  retÛB- 
ing  all  the  essential  features  of  their  organisation.  NaUt 
cones  of  firs,  reeds,  &c.,  are  occasionally  found  petii- 
fied,  and  somctiraea  converted  into  pyrites.  Among  itp- 
table  impressions  those  of  ferns  are  perhaps  the  HM' 
abundant.  Fossil  bodies  appear  to  ascend  in  the  scale  of 
organisation  as  the  rocks  ana  formations  in  which  they  iK 
found  become  more  modern,  aud  while  the  older  strata  con- 
tain  the  remains  of  organised  beings  the  like  at  which  no 
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loi^r  exisl  on  the  surface  of  the  earth  ;  higher  up  in  the 
«eriCB  are  found,  with  the  remains  of  e-xlinct  races,  a  few  of 
«ich  as  are  still  living  in  some  parts  of  the  world;  and, 
Snally,  we  meet  with  a  number  of  fossils  exactly  similar  to 
uiimals  living  in  the  country,  or  to  the  fish  or  sheila  still 
found  in  the  adjacent  seas. 


SECTION   II. 


VEGETABLE  PRODUCTIONS. 

The  consideration  of  the  Vegetable  Productions  of  a 
country  i«  so  essentially  coimected  with  what  regards  its 
wnculture,  that  it  is  hardly  possible  to  separate  the  twn 
wjeets  without  leaving  each  of  them  imperfect,  or  running  the 
wk  o(  useless  repetitions.  We  shall  therefore  treat  of  the 
>«getable  productions  of  a  country,  in  the  section  on  Aori- 
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ANIMAL   PRODUCTIONS.  OH  ZOOLOGY  OF  A 
COUNTRY. 

There  are  two  ways  in  which  the  Animals  of  a  Country 
nuj  be  considered.  They  may  be  regarded  generally  as 
objects  of  Natural  History,  and  arranged  according  to 
tome  particular  system,  or  they  may  be  considered  as 
Ï  branch  of  statistical  inquiry,  and  arranged  according  to 
lh«r  respective  importance.  We  shall  point  out  the  obscr- 
'ations  to  be  made  in  both  cases. 

ÏOF  THE  ANIMALS  OF  A  COUNTRY  CONSI- 
>ERED  AS  OBJECTS  OF  NATURAL  HISTORY.— 
D  considering  the  animals  of  any  particular  country,  the 
Itaveller  must  distinguish  such  as  arc  commou  to  it  and 
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Of  those  that  aie  common,  he  should  attentively  observe 
their  comparitive  abundance  or  scarcilv,  and  what,  if  any, 
differeucc  exists  in  size,  colour,  habits,  Slc,  between  thoifr 
of  the  country  under  examination,  and  the  same  animals  i 
other  Gotin  tries. 

Of  the  oninials  peculiar  to  the  country,  he  must  distinguisk 
the  well  known  lirom  those  that  have  been  but  impcrfecllf 
described,  or  are  altogether  unknown,  and  ende&TouT  to 
describe  the  two  latter  as  correctly  as  possible. 

Tlie  Zoologist  will,  of  course,  arrange  the  animals  of  Uw 
country  according  to  aeystem,  probably  that  of  Linneeusortif 
Cuvier,  and  he  well  knows,  without  any  hint  from  us,  wliti 
are  the  particulars  he  should  observe,  in  order  to  determine 
the  place  in  the  system  which  any  animal  should  occnpy, 
and  now  to  describe  any  new  or  imperfectly  known  indifi- 
dual  he  may  meet  with.  But,  for  the  travcUer  not  veraed  in 
Zoology,  it  may  be  well  to  point  out  in  a  popular  way,  the 
observations  he  should  make,  in  order  to  give  as  cnrrcctM 
idea  as  possible  of  the  animals  he  may  wish  lo  describe;  uà 
as  the  more  scientific  classifications  could  not  be  apprccitlc<] 
by  him,  he  may  adopt  the  following;' — • 

1.  Quadrumanes, 

2.  Viviparous  quadrupeds, 

3.  Cetaceous  animals. 

4.  Birds. 

5.  Oviparous  quadrupeds, 

6.  Serpeuts, 

7.  Fish. 

8.  Moluscous  animals. 

9.  Worma. 

10.  Cnistaccoua  animals, 

11.  Insects,  including  Arachnides,  or  Spiders. 
QUADRUMANES,~0b8erve   particularly    the    si«  «n 

the  animal,  the  form  of  the  head  and  the  facial  angle,  ^ 
dimensions  of  the  forehead,  the  colour  of  the  uncovW 
■kiu  of  the  face  and  hands,  the  number,  size,  (brm,  dw 
Betting  of  the  incisive,  canine  and  molary  teeth,  the  lonrfi 
of  the  amis  and  hands,  and  freedom  of  the  thumbs,  uW 
colour  and  kind  of  hair  or  wool,  on  different  parts  of  the  budji 
the  cnltosities  and  uncovered  parts  of  the  body,  and  whcwt 
the  animal  be  with  or  without  a  tail;  if  it  has  a  tall,  irint 
are  its  dimensions,  is  it  wholly,  or  in  part  only,  covered  with 
hair  ;  is  it,  or  is  it  not  prehensile  ?  Is  the  animal  slow  oï 
agile  in  its  motions;  mild  or  savage  in  disposition?    Whit  J 
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is  its  food,  and  what  are  its  habits  ?  What  is  the  difference 
between  the  male  and  female,  between  the  young  and  the 
adult,  &c.,  kc? 

VIVIPAROUS  QUADRUPEDS.— Observe   their  size, 

that  is,  their  height  in  general  and  their  length,  exclusive  of 

the  tail.     Is  there  any  difference,  and  what,  between  the 

height  of  the  fore  and  hind  quarters?     What  is  the  breadth 

of  the  chest  and  its  form  ?    What  are  the  dimensions  of  the 

tail,  and  is  it  round  or  flat,  bare  or  covered  with  hair,  similar 

to,  or  different  fron)  that  of  the  body,  or  is  it  covered  with 

Kales,  or  has  it  any  other  peculiarity?     How  is  the  body 

covered,  is  it  with  hair  or  scales,  or  spines,  &c.,  or  is  it  bare  ? 

What  difference  is  there  in  this  respect  between  the  back 

ud  belly,  the  head  and  the  tail  ?     W  hat  is  the  length  and 

tbeform  of  the  neck,  is  it  decorated  with  a  mane  ?  What  are 

the  form  and  dimensions  of  the  head,  and  how  is  it  carried?  Of 

tile  ears,  what  are  the  kind,  dimensions,  and  situation  ?    Are 

tbere  any  horns  or  other  appendages  ;  if  so,  of  what  nature 

ue  they,  what  are  their  dimensions  and  situation  ;  do  the 

soimalB  shed  them  ;  and  if  so,  at  what  season  ?     Of  the  eyes, 

^hat  are  their  colour,  dimensions,  situation,  and  general 

i        expression?    What  are  the   form  and  dimensions  of  the 

i        Bttottth  ?   Of  the  teeth,  observe  their  niunber,  nature,  dimen- 

^        Wong,  and  form  in  either  jaw  ;  at  what  age  do  they  come, 

^d  when  do  they  fall  out  ?  Of  the  legs,  what  is  their  length, 

colour,  and  form?     Of  the  feet,  what  is  their  form  and  size  ; 

^  they  covered  with  a  single  homy  substance  or  hoof,  as  in 

r^  horse,  or  are  they  cloven  in  two  like  the  cow's,  or  formed 

^  toes  with  nails,  as  in  the  hippopotamus  ;  are  the  front  and 

'^dfeet  alike,  or  is  there  any,  and  what  difference  ;  are  the 

^joined  by  any  membrane,  or  are  they  quite  free? 

What  difference  is   there  in  any,  or  all  of  the   above 

Pvticulars,  between  the  male  and  female,  the  young,  the 

^olt,  and  the  old  animal  ?     Life  ;  does  the  animal  bring 

firth  its  young  indifferently  at  any  time  of  the  year,  or 

onhat  particular  seasons;  and  if  so,  when?    At  what  age 

it  toe  animal  considered  adult,  or  as  having  attained  its  full 

growth  ?    At  what  age  does  it  cease  to  propagate,  and  what 

is  the  ordinary  length  of  its  existence  ?     What  is  the  rutting 

leison,  and  how  long  docs  it  last?    What  is  the  usual 

number  of  young  at  a  birth  ?    How  long  does  the  gestation 

last,  and  how  long  are  the  young  suckled  ? 

What  are  the  habits,  character,  sociability,  cry,  and  nou- 
risliment  of  the  animal  ;  the  mischief  which  it  does,  or  the 

K  2 
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service*  it  renders  while  alive,  though  in  a  savage  stale  ?  J 
What  services  are  obtained  IVom  it  by  taming,  or  domeati- 
CHtiuii  ;  what  uses  are  or  may  be  made  of  parte  of  its  body 
during  its  life  time,  or  after  its  death  ?  What  arc  the 
methods  of  taking  aiid  taniing  it  when  wild,  or  of  rearing  it 
if  domesticated. 

Belonging  to  Viviparous  Quadrupeds  are  two  remarkable 
kinds,  the  Marsupial  at  pouch  animals,  as  tfae  Kangaroo  and 
Opossum,  and  the  Amphibious- viviparous  tjuadrupeds, 
as  Seals,  Walruses,  Beavers,  &c.  The  peculiarities  in  the 
confonnntLon  and  babils  of  these  animals,  must  be  carefully 
noticed  and  described. 

CETACEOUS  ANIMALS— These  are  great  vivipw 
marine  animals,  which  arc  immediately  distinguisht-d  from 
fish  by  the  tad  being  horizontal;  they  swim  slowly,  hu4 
live  in  the  high  seas,  which  they  seldom  quit,  but  at  the 
risk  of  their  lives  ;  they  comprise  the  difierent  kinds  at 
Whales,  Dolphins,  Stc. 

Cetaceous  autioals  have  a  long  naked  body,  that  is  to  say, 
without  scales;  they  have  flesliy  lius,  without  hair,  aod 
although  by  their  general  appearance  and  the  element  they 
inhabit,  they  would  seem  to  belong  to  the  class  of  fishc^ 
they  are  in  reality  assimilated  to  quadrupeds  by  a  stronger 
and  more  perfect  analogy.  They  have  ears,  they  breaths 
like  quadrupeds,  they  have  teats  below  the  belly,  couple, 
bring  Ibrth  their  young  and  suckle  them  after  the  manner  oC 
quadrupeds.  They  have  two  ventricles  to  ihe  heart,  lungs^ 
and  arc  warm-blooded  ;  in  a  word,  they  have  the  oigans,. 
the  viscera,  and  the  greater  part  of  the  bones  correspoudin^ 
witli  those  of  quadrupeds. 

These  enimals  grow  but  slowly,  and  live  a  long  time  ;  ihc? 
class  is  not  numerous,  but  as  there  may  yet  be  soine  kinds 
imperfectly  described  or  altogether  unknown,  wc  have  best* 
induced  to  give  the  leading  charaeteri sties  by  which  thcj* 
are  distinguished;  so  Uiat  m  the  event  of  the  tmvellfr 
meeting  with  any  strange  or  undescribed  marine  animal,  he 
may  know  at  oiicc  wheuier  it  be  a  fish  or  a  cetaceous  aiiimsli 
and  he  will  proceed  to  examine  and  describe  each  port,  and 
tlte  form  and  dimensions,  &c.  of  the  whole,  with  as  much 
accuracy  as  possible. 

BIRDS.— With  regard  to  birds,  the  following  are  the  ob- 
servations to  be  made  : — In  the  first  place,  give  the  name 
and  the  detailed  description  of  all  their  purls  and  their 
pbfflicnl  properties;   as  the  colour,  form,  and   dimensions 
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of  the  head,  of  the  body,  of  the  wingg,  of  the  tail,  of  the 
legs  and  feet,  the  beak,  the  eyes,  the  feathers,  the  claws,  the 
particular  appendages,  &c.  Do  they  inhabit  the  country 
throughout  the  year,  or  are  they  birds  of  passage  ;  and  if  so, 
when  and  from  what  quarter  do  they  arrive,  from  what 
comitry  are  they  supposed  to  come,  and  whither  do  they 

SO;  how  long  do  they  remain;   and  do  they  arrive  and 
epart  regularly,  singly,  or  in  flocks  ?     Whether  of  passage 
or  not,  are  they  scarce  or  common;  what  is  their  food,  and 
how  do  they  procure  it,  (the  graminivorous  are  the  most 
«uily  transported  and  naturalized  in  different   climates), 
what  difference  of  size  and  pliunage  distinguishes  the  male 
from  the  female,  the  yotmg  from  the  full  grown  birds?    Do 
^  moult  more  than  once  in  the  year  ;  what  is  the  moulting 
>eaion;   do  they  change  colour  at  different  times  of  the 
7^,  which  is  not  unconmion  between  the  tropics  ;  do  they 
l^yeggs  at  all  times  of  the  year,  or  only  at  some  particular 
•«won,  and  which?    How  many  batches  of  eggs  does  the 
^«1  lay,  and  how  many  eggs  at  a  time  ?  what  is  the  form, 
■jze»  colour,  and  weight  of  the  eggs,  how  long  does  incuba- 
tion last  ;  how  and  with  what  are  the  nests  made,  and  where 
^  they  placed  ?    Does  the  female  alone  build  the  nest,  or 
^oes  the  male  assist  in  the  operation;  does  he  share  with  his 
"J^  the  labour  of  rearing  the  young?     Ho^7  long  is  it  from 
"le  hatching  till  the  birds  can  fly  ;  do   they  remain  long 
*P?ether  and  when  do  they  disperse?     Of  what  use  are  they, 
^»hat  mischief  do  they  do?  How  are  they  taken,  if  wild, 
^t  care  is  taken  of  them  if  domestic  ?    What  is  their  cry, 
^"^  habits,  &c.  ?     In  a  word,  nothing  should  be  omitted  in 
^rfer  to  give  as  perfect  a  description  as  possible. 

OVIPAROUS  QUADRUPEDS,  as  the  name  implies, 
^  animals  produced  from  eggs,  and  having  four  feet  :  this 
^^  comprises  Tortoises  and  Turtles,  Crocodiles  and 
I^ds,  Frogs  and  Toads,  &c. 

As  for  Tortoises  there  is  considerable  variety  among  them, 
Daabenton  gives  a  list  of  fifteen  varieties.    Lacepede  makes 
ODt  twenty-lour.     Cuvier  describes  fourteen  varieties  con- 
tained in  five  orders,  viz.:  l,land  tortoises;  2,  freshwater 
tortoises  ;  3,  sea  tortoises  or  turtles  ;  4,  the  tortue  h  gueule^ 
or  beakless  tortoise  ;  and  5,  the  soft-shelled  tortoise. 

The  males  in  all  the  species  are  distinguished  from  the 
females  by  the  flatness,  or  even  concavity  of  the  lower  shell 
or  jUasiroon. 
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Tlie    following    are  the    objecta    to  be  attended  to    la 
deKribing  tortoigea. 

The  general  dimensions  and  form  of  the  animal.  The 
degree  of  convexity  of  the  carapace  or  upper  shell,  and  iu 
Btreiigth  ;  baa  the  animal  the  fnuutty  of  causing  his  shell  to 
collapse  wholly  or  in  part?  What  is  the  form,  number  and 
arrangement  of  the  scales  or  plates  by  which  the  carapace 
is  covered  ;  their  superficial  aimenstoos,  tbicluicst,  con- 
sistence, colour  and  disposition  of  colour,  and  their  stuAce, 
which  is  either  smooth,  rough,  grooved  or  ribbed,  or  mu^ 
nated?  (Some  have  no  scales  at  all,  their  place  being 
supplied  by  a  kind  of  hide).  Are  the  pieces  of  the  undei 
shell  contiguoiLB,  oi  separated  by  a  cartilage,  and  al  what 
distanced  Aa  to  the  head  in  particular:  what  ore  its  dimen- 
sions in  different  directions,  and  its  general  form,  particularlj 
that  of  the  mouth,  which  in  Bome  species,  resembles  w 
beak  of  a  parrot?  The  general  form  of  the  head  is  ort 
unlike  that  of  a  serpent.  What  is  the  form  and  position 
of  the  nostrils  ;  how  are  the  eyes,  the  hps,  and  jaws*  the 
latter,  instead  of  teeth  are  garnished  with  a  homy  ridge,  and 
somotimes  are  merely  covered  with  a  skin.  W'bat  is  tb^ 
length  of  the  neck  and  kind  of  skin  with  which  it  and  tb' 
head  are  covered? 

As  for  the  feet,  they  have  been  chosen  by  M.  LacepetM 
as  a  character  for  making  two  divisions  of  tortoises;  th' 
first,  comprising  those  which  have  their  toes  very  unMjUM 
and  lengthened  into  the  form  of  fins  or  paddles  ;  and  tit' 
second,  those  which  have  very  short  toes,  and  these  nearlj 
equal.  (The  fresh-water  tortoises  have  their  toes  more  ftw 
than  the  land- tortoises,  and,  in  some  varieties,  a  kind  O 
membrane  unites  them).  These  differences  must  thcRfitC^ 
be  noticed,  as  also  the  number  of  toes  on  the  fore  atul 
feet,  with  the  number,  form,  length  and  colour  of  the  nubl 
in  sea- tortoises,  the  skin  near  the  legs  is  generally  coverH 
with  scales.  Observe  of  the  tail,  what  are  it«  dimeiuioiBl 
and  form,  and  how  it  is  covered.  Some  tortoises  can  dni 
in  their  head  and  limbs  entirely,  others  only  partially. 

Care  must  also  be  taken  to  note  whether  the 
described,  lives  only  on  land,  or  in  the  water,  or  is  amnhi* 
bious;  the  situations  where  it  is  usually  found,  where  itltif 
its  eggs,  and  in  what  number,  and  how  long  before  thcso  i 
hatched  ;  what  it  feeds  on,  its  general  habits,  usual  lenffth 
life,  &C. 
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Some  tortoiaes  are  veiy  lai^e,  Bome  very  small,  The 
plates  of  some  are  viduable  in  the  arts,  others  are  ol'  uo  use  ; 
the  fleah  of  some  is  a  delicious  food,  that  of  others  not  eat- 
able, though  the  eggs  may  be  delicate  eating. 

Crocodiles,  Alligator»,  Lizard»,  C/ianwleons,  Sfc,  are 
all  allied  to  the  lizard  tribe,  and  arc  united  under  the 
general  name  of  iSiiuricn»,  ihey  are  arranged  by  Cuvier  into 
lis  Ikmilics. 

Wherever  the  traveller  meets  with  reptiles  of  this  kind, 
he  should  examine  them  very  caretully,  as  their  arrutigemeiit 
b  the  system  depends  upon  circumstances,  not  at  first 
striking.     Thus  must  be  noticed — 

The  diraensioDs  of  the  animal  and  its  general  form  ;  tlie 
form  of  the  head  and  every  thing  belonging  to  it,  as  the 
rades  or  skin  by  which  it  ie  covernd,  the  ears,  the  eyes,  and 
DUfflber  of  eyeUds,  (frequently  three^,  and  the  way  those 
i^ra  ;  the  number,  arrangement,  form,  and  size  of  the 
leeth  ;  whether  only  one  or  two  upper  rows  ;  if  any,  and 
which  of  the  lower  teeth,  when  the  mouth  is  closed  are 
received  into  alveoles  or  cavities  in  the  upper  jaw;  the 
fbrai  and  nature  of  the  tongue,  and  whether  or  not  it  may 
be  darted  forward;  how  many  toes  there  are  on  the  fore  and 
bind  lèet;  whether  these  toes  are  regular  or  irregular  in 
langth,  free  or  connected  wholly  or  iu  part  by  a  membrace  ; 
«liethef  or  not  they  are  divided  into  two  sets,  aa  it  were  ; 
Sar  ta  some  kinds,  having  five  toes,  they  are  so  divided 
aa  that  two  are  separated  from  the  other  three.  Are  any 
of  the  joints  of  tlie  toes  flattened  out  into  discs,  and 
iriiicb  ;  how  many  and  which  toes  have  nails;  and  what  is 
die  form  and  nature  of  these  claws,  and  how  are  they  set  ; 
a«B  they  visible  or  concealed?  Arc  there  any  pores  imder 
the  thighs  or  near  the  arms  ?  What  is  the  length  and  form 
of  the  tail;  is  it  prehensile  or  not?  What  is  the  number 
of  rows  of  scales  ;  are  these  rows  transversal  or  longitudinal  ? 
What  is  the  shape  of  these  scales  and  the  way  they  are 
set;  do  they  cover  all  parts  of  the  body  and  limbs,  or  only 
the  fbnner,  and  the  latter  not  at  all  or  partially  ?  Are  the 
■cales  raised  into  one  or  more  ridges  of  protuberances  or 
serrated  edges  along  the  back  and  tail?  What  is  the 
colour  of  the  animal  *  In  the  chameleon  and  other  varieties 
the  colour  changes.  Is  there  any  goiteroua  swelling  at  the 
throat  ?  Are  the  ribs  directed  straight  out,  stretching  the 
skin  into  a  sort  of  wings,  aa  in  the  Dragons,  Sec.  ?  Some 
replil»  ranged  along  with  lizards,  though  forming  a  kind 
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litioD  between  them  and  serpents,  have    but   two 
legs,  and  others  only  two  fore  legs. 

Some  of  the  Saurien  tribe  inhabit  exclusivoly  the  «aUr, 
others  the  land,  and  some  are  amphibious  ;  BOme  live  priD' 
cipally  on  trees,  some  in  sandy  places,  others  in  old  walls; 
some  in  marshes;  some  cast  their  skins  :  some  are  extreme); 
Braall,  and  others,  as  the  crocodile,  of  immense  size.  The 
flesh  of  some  is  reckoned  delicate,  and  the  eggs  of  othcn 
are  eaten  ;  sorae  are  conaidored  venomous.  Independrnl 
of  these  observations,  attention  should  be  paid  to  any  dif- 
ference from  age  or  sex,  and  the  habits  ana  maimers  of  ibe 
animals  must  always  be  noticed  as  far  rs  possible. 

Froffg  and  Tnati». — These  reptiles  differ  bnt  bttle  in 
their  general  character  ;  the  body  of  the  frog  is  more  lipei 
luid  angular;  that  of  the  toad,  rounder  and  more  cturaç; 
the  body  of  the  frog  moreover  is  smooth,  that  of  the  K« 
covered  with  tubercles,  whence  there  arises  a  fetid  humour; 
the  frog  is  more  agile  in  his  movements  than  the  toad  ;  «A 
whereas  the  former  is  fond  of  the  water,  in  which  be  swim» 
well,  the  latter  generally  lives  retired  bum  it  ;  the  frog  b» 
its  upper  jaw  lumished  with  fine  teeth,  besides  an  inur- 
rupled  transversal  row  of  the  same  in  the  middle  of  il>* 

fiat  ate  ;  the  toad  has  no  teeth.  All  frogs  have  the  biud  f»e* 
ong  and  web-footed  ;  with  toads,  some  have  their  hin<i  ff«' 
perfectly  webbed  ;  others,  imperfectly  so,  and  some  not  si»"' 

There  isakindoffrog  known  by  the  name  of  the  treeffoS'' 
which  has  the  extremity  of  its  toes  spread  out  into  vesq'»'''! 
puffs,  by  which  it  is  enabled  to  climb  upon,  and  attach  '\w" 
to,  trees,  fiic. 

There  is,  moreover,  a  reptde  which,  though  arranged  wi» 
frogs  and  toads,  is  distinguished  from  them  by  a  flat  body, 
a  large  triangular  bead,  and  no  tongue,  the  toes  of  its  fro»' 
feet  are  each  divided  into  four  small  pointa;  its  habits  si* 
remarkable. 

Of  &«gs  and  toads,  therefore,  the  traveller  will  observe 
tbeir  size  and  form  generally,  and  all  their  parts  in  deOili 
t(^ethcr  with  their  colour  (in  some,  this  is  different  accord- 
ing as  the  animal  sleeps  or  is  awake,  is  in  tlie  sun  or  'Ùit 
shade)  ;  smell  (some  varieties  emit  very  strong,  and  ta/àA 
odours)  ;  their  motion,  whether  leaping  or  crawUng  ;  llwif 
habits,  dieir  cry  or  croak.  Sec. 

Some  frogs  are  eaten,  and  even  some  loads.     The  spawn 

*  these  animals  is  also  worthy  of  notice  ;  in  some  kinds  it 

in  heaps,  in  others,  in  long  trains,  double  or  ùi    ' 
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The  tadpole  state  of  frogs  and  toads,  and  the  time  these 
reptiles  retain  this  form,  should  also  be  noticed. 

S£RP£NTS  OR  OPHIDIA.— This  class  of  reptiles  is 
▼ery  numerous,  and  there  are  doubtless  many  yet  undescribed 
varietiea.  It  therefore  behoves  the  traveller,  when  he  cannot 
preserve  the  individuals  in  spirits  or  otherwise,  to  examine 
them  attentively,  in  order  to  give  as  perfect  a  description  as 
possible.  The  following  circumstances  must  therefore  be 
attended  to  :— 

The  dimensions  and  form  of  the  animal,  and  of  all  its 
parts.  Are  the  jaws  extensible  or  not?  which  in  many  kinds 
they  are  by  means  of  ligaments;  the  palate  in  some  is  also 
^OilKtable,  which  structures  enable  the  reptiles  to  swallow 
Urge  bodies.     What  is  the  number,  arrangement,  and  form 
of  the  maxillary  and  palatine  teeth  ?      Observe  the  fangs 
or  poison-teeth,  the  only  maxillary  ones  in  venomous  ser- 
pents; the  expansibility  of  the  neck,  the  form  and  degree 
of  extensibility  of  the  tongue  ;  the  form  of  the  tail,  and 
^ther  prehensile  or  not.     Are  there  any  appendages  as 
^nis  on  the  top  of  the  muzzle  or  on  the  eyelids  ?     Besides 
*hich  observations,  the  greatest  attention  must  be  paid  to 
^e  scales,  plates,  and  rings  of  these  reptiles  ;  the  number, 
fonn,  and  relative  size  of  these  on  the  different  parts  of  the 
My,  and  their  size  ;  are  they  carinated  or  tubercular,  and 
W  are  they  set  and  arranged  ;  are  there  any  outer  rings, 
*here,  in  what  number,  and  of  what  size  ?    What  are  the 
eoloors  of  the  animal,  and  how  are  these  distributed  ?     In 
^e  case  of  rattle-snakes,  how  many  articulations  are  there 
inthetail? 

Remember  that  some  seipents  have  no  scales  at  all  ;  but, 
OQ  the  contrary,  a  smooth  skin,  plaited  on  the  sides. 

Is  the  reptile  viviparous  or  oviparous  ;  venomous  or  not  ? 
How  often  and  when  does  it  cast  its  skin  ;  when,  and  for 
bow  long,  does  it  remain  in  a  torpid  state  ?  Is  it  aquatic 
or  amphibious,  or  does  it  live  only  on  the  land  ?  Where 
does  it  usually  hide  ;  in  dry  sandy  places,  in  the  grass, 
&c.,  in  holes,  or  at  the  surface?  Does  it  ascend  trees? 
What  is  its  prey,  its  habits,  its  noise,  &c.?     Is  it  eaten? 

FISH  are  perhaps  of  all  animals  the  most  varied,  and 
consequently  the  most  difficult  to  classify  ;  it  cannot  there- 
fore be  expected  that  any  but  a  consummate  ichthyologist 
will  attempt  to  classify  the  fish  he  may  procure  or  see  ;  but 
every  observer  may  and  should  describe  them  as  accurately 
as  he  can  ;  and  for  this  purpose  he  will  state,  first,  whether 
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it  be  a  salt  or  fresh-wnter  fish,  and.  if  the  Utter,  whether  it 
inhahit  ruiiaing  or  standing  water  ;  after  which  he  will  pro- 
ceed in  his  exsminatbn. 

What  is  the  general  form,  the  dimensions,  and  weight! 
Head, — ita  form  and  size.  Eyet, — their  colour,  form,  di- 
mensions, and  situation.  AoetrUs, — situation  and  tbim. 
AfbuCA,— dimensions,  form,  and  situaCiou.  Teeth, — the« 
may  be  set  in  a  great  varie^  of  positions,  as  in  the  ja", 
along  the  bony  arcs  of  the  gills,  on  tfaepalate,  the  toiigup,  &c.; 
their  form  and  number  are  also  very  various.  Tongue,— 
is  generally  bony,  and  covered  with  a  hard  substance  oriel 
with  teeth.  Jiars, — siluatiwn  and  appearance.  Bodjf,— 
its  form  and  dimensions.  Scales, — some  fish  have  none, 
but  of  tliose  that  have  scales,  what  are  their  form,  aiae,  aoii 
nature  ;  how  are  they  disposed  and  set  ;  is  all  the  boJr 
covered  with  them  or  only  in  [lart  ;  are  the  scales  groovw, 
and  how  ;  fringed  or  otherwise  ?  Are  there  any  spiiit*, 
tubercles,  &c.  on  the  body;  and,  if  so,  of  what  kind  are 
these  t  How  is  tlie  fish  painted,  that  is,  what  are  iu 
colours,  and  how  are  they  disposed  t  Tail, — what  is  tbe 
form,  colour,  and  ooiisislence  of  Uie  tail?  Fins, — of  theie 
the  di/real  are  set  on  the  back,  and  are  Irom  one  to  Ibui  in 
number;  the  pectoral  or  breast-fins  are  always  two;  thej 
are  sometimes  lengthened  out  so  as  to  answer  the  piirpoirt 
of  wings,  as  in  the  flying  fish;  the  ven/nil  or  a/niotiànd 
are  placed  under  the  throat  or  belly  ;  these  are  soraelioMi 
united  into  a  disc  or  sucker;  the  anal  are  under  the  tsi). 
and  are  in  number  from  one  to  three  ;  the  caudal  is  the  tail- 
fin.  The  fins  vary  considerably,  having  bony,  or  oaitils- 
ginouB,  or  membranous  rays,  which  are  unitJ-'d  by  on  inter- 
mediate membrane,  itself  differing  in  texture  in  different 
fish.  In  some  fish  some  of  the  rays  are  bony,  and  otbe» 
cartilaginous;  in  others  the  rays  are  cuntintied  to  «nB 
length  beyond  the  margin  of  the  fin,  in  the  form  of  ehup 
spines.  All  tliese  circumstances  then  must  he  noticed,  M 
^so  the  particular  form,  size,  precise  poûtion,  texture,  and 
colour  of  the  fins;  the  fins  are  sometuaes,  as  in  the  sharic, 
&c.  covered  with  the  same  thick  skiu  as  that  of  the  body; 
they  have  sometimes  peculiar  appendages,  and  in  a  par- 
ticular fish,  the  Climhmg  Perch,  they  are  such  as  to  enable 
the  animal  to  climb  trees. 

Some  fish  exude  a  venomous  fluid  from  the  pores  of  (ht 
skin,  and  some  have  the  very  remarkable  properly  of  giving 
electrical  shocks,  &g. 
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To  the  pboye  observations  it  will  be  well  to  add,  if  it  be 
a  sea-fish,  at  what  distance  from  the  coast  it  is  found; 
whether  it  be  abundant  or  rare  ;  what  are  its  manners  and 
habits,  and  its  prej;  its  season  of  spawning,  &c.  If  eaten, 
its  quality  and  flavour;  if  it  be  taken  for  any  particular 
uses  to  which  parts  of  it  are  appUed,  what  are  those  parts, 
and  their  uses,  and  how  is  the  fish  taken  ? 

MOLLUSCA.-*These  animals,  which  form  the  second 
giand  division  of  Cuvier*s  system,  are  of  two  kinds  ;  the  naked, 
and  the  shelled  or  testaceous.  The  animals  themselves  are  of 
10  oeculiar  a  structure,  and  their  classification  depends  upon 
lacQ  a  perfect  knowledge  of  their  anatomy,  and  examination 
of  their  several  parts,  and  the  fimctions  of  these,  that  none 
Wt  a  naturalist  can  attempt  to  arrange  the  Mollusca  sys- 
tematically, or  even  describe  them.  The  shells  or  tests, 
Wever,  of  such  as  are  so  provided  may  be  described,  or 
what  is  sidll  better,  may  be  easily  collected  and  preserved. 

The  study  of  shells,  or  Conchology,  is  particularly  inte- 
ïttting,  by  reason  of  the  beauty  of  the  objects  themselves, 
ttd  because  of  late  years  it  nas  become  important  in  a 
S^logical  point  of  view  to  compare  the  recent  with  the 
fonil  shells. 

Before  speaking  exclusively  of  shells,  however,  we  will 
nierely  remind  the  traveller,  that  without  attempting  to  de- 
scribe the  mollusca,  he  may  notice  the  following  objects 
'««pecting  them  generally. 

Whether  they  are  naked  or  testaceous;    where  found, 
^  the  land,  in  moist  or  dr^  places,  on  plants  generally,  or 
w  particular  kinds,  and  which  ;  in  the  sea,  at  great  depths 
<)f  near  the  margin  ;  in  the  mud  or  sand,  or  adhering  to, 
^'f  penetrating  wood,  stone,  madrepores,  &c.  ;  in  fresh  water, 
foôning  or  stagnant  ;  their  abundance  or  scarcity  at  all  times 
^T  at  particular  seasons.     Are  they  injurious,  as  the  garden 
■Dailsy  slugs,  the  ship- worms,  &c.,  or  useful  in  any  parti- 
cular way,  as  the  cuttle-fish  for  its  bone  and  colouring 
matter,  the  mother-of-pearl  shell  and  pearl-oyster,  the  Pinna 
nobUis  for  its  byssus,  the  cowry  used  as  money,  the  Trades- 
cans  as  dishes,  &c.     What  does  the  animal  feed  on  ;  is  it 
itself  eaten  as  common  food,  or  as  a  delicacy,  as  the  oyster, 
masse],  periwinkle,  snail,  &c. 

Shells, — The  greater  part  perhaps  of  those  now  existing 
are  known,  so  that  the  traveller  need  not  trouble  himself  to 
describe  them  ;  it  will  be  sufficient  if  he  collect  them  and 
bring  or  send  them  home;  nevertheless,  as  there  may  be 


S04  ANIMAI.  PBOnUCTtOSS 

•omc  teslacea  which  inhahit  great  depths,  and  vhich  are 
so  rarely  cast  u[i  aa  to  be  ai  vet  unnoticed,  and  aa  tfae  tra- 
veller may  not  always  be  able  to  collect  and  preserve, 
though  he  may  have  leisure  to  examine  and  make  notes, 
we  will  here  remind  him  of  the  varioUB  details  regarding 
shells.  To  describe  minntcly  all  the  several  parte  would 
exceed  our  limits,  we  shall  therefore  just  mention  the  prin- 
cipal, in  order  that  none  of  these  may  escape  the  notice  of 
the  observer.  It'  he  do  not  know  them  he  will  do  well  to 
study  them,  which  he  may  from  any  work  on  the  subject, 
or  from  the  examination  of  collections. 

Shells  are  either  marine,  i.e.  littoral,  nr  deep-sea;  _/Vc»*- 
realer,  6uviatile,  or  lacustrine  ;  or  laud-tUells.  Marine  shrUi 
arc  either  uniealve,  bmaive,  or  mufthalw  ;  fresh-water  ahelli 
are  univalve  and  bivalve  ;  and  land-shells  (living  ones)  sK 
exclusively  univalve  ;  all  other  kinds,  when  found  on  laid, 
are  dead,  and  either  lyin^  loose  or  at  the  surface  in  ailovi»! 
soils,  or  imbedded,  and  in  that  state  are  properly  ctiled 
fossils. 

Univalve  shells  are  the  most  numerous: — Observe  du 
Apex,  which  may  be  either  prominent  and  sharp,  or  bliml 
or  depressed,  or  even  have  ahoUow  in  it  like  an  uaAeUie»t' 
the  Seise, — how  is  it  formed  *  The  Bodi/, — its  relative 
size  and  form  ;  how  is  the  Front,  the  Biiek,  the  B^, 
and  the  SUleaf  (remember  that  when  a  univalve  shell  ii 
viewed  in  front,  the  right  side  is  the  aide  next  the  obaerver'i 
left  hand).  Aperture, — its  form  and  dimensions,  particu- 
larly as  on  this  depends  principally  the  distinction  of  uni- 
valve  shells  ;  Canal,— some  shells  have  two  ;  Beak,  Pillar, 
or  Columella, — this  being  internal,  nothing  is  seen  of  it  but 
the  inner  side  of  its  base,  which  is  trequenlly  grooved  ot 
plaited  ;  Pillar  or  Inner  lip, — the  glossy  pT'oeenê  with 
which  the  aperture  is  lined  and  expands!  on  the  Columella; 
Outer  lip, — a  similar  expansion  on  the  opposite  or  left 
margin  of  the  aperture  ;  Operculum  or  Lid, — is  either 
testaceous  or  cartilaginous;  Spire, — all  the  whorU  of  the 
shell  together,  except  the  lower,  which  is  the  Bndy  ;  the 
apirc  is  elevated  or  depressed,  or  involuted,  aa  in  the 
Nautili,  and  has  more  or  less  whorls,  but  this  often  dependt 
on  the  age  of  the  shell.  A  completely -formed  oater  lip  ii 
the  sure  criterion  of  a  full-grown  shell.  Whorls, — the  re- 
volutions of  the  shell.  The  Sature  of  the  spire  or  whorls 
is  the  spiral  line,  separating  the  wreaths  or  whorls  from  earfi 
otheTj  it  il  ■ometimM  crenated,  tinduUted,  or  mlcrtej^l 
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aad  not  tmfrequently  elevated  or  projecting.     When  the 
spire  nuu  upwards  from  right  to  left,  or  the  reverse  of  a 
common  corkscrew,  the  spire  or  shell  is  said  to  he  reversed. 
The  Chambers  are  the  separate  cavities  of  the   interior; 
Uiey  may  be  regular  or  irregular.      îTw^î/tcM*,— circular 
perforations  sometimes  confined   to  the   base  of  univalve 
ihells,  and  sometimes  passing  up,  and  diminishing  from  the 
bue  to  the  apex  ;  when  this  opening  is  partially  covered, 
the  shell  is  said  to  be  sub-umbilicated.     Shells  with  no 
onbilicus  are  termed  imperfarate.     Siphuneulus, — is  the 
mall  round  perforation  which  forms  a  communication  be- 
tween the  chambers  of  the  NatUUi  ;  Varices^ — are  trans- 
Tene  ribs  crossing'  the  whorls  of  the  shell  ;  they  are  the 
margins  of  the  outer  lips,  and  point  out  the  periodical  en- 
Wg^ent  of    these  shells;   EibSj — are  longitudinal    and 
tnmsverse  protuberances;  Teeth^ — in  univalve  shells,  are 
the  termmiu  sections  of  spiral  laminae  or  ridges  running 
Wkwards  ;  Epidermis, — is  the  external  membranous  cover- 
ing observed  on  many  shells  ;  its  nature  is  very  different  in 
Cerent  species . 

.BIVALVE  SHELLS.— The  valves  may  be  equal  and 
'Huilar  or  the  reverse  :  in  contour  they  may  be  equilateral 
or  inequilateral.  The  Base^  according  to  some  authors,  is 
^re  the  hinge  is  placed,  and  the  sununit  the  opposite  end, 
•Dd  according  to  others,  the  very  reverse  of  this  ;  Sides, — are 
departs  right  and  left.  The  anterior  slope  is  that  part  of 
^  ihell  next  you  when  held  in  such  a  way  that  the  beak 
'^fes  from  view.  The  posterior  slope  is  the  opposite  of 
to,  or  that  in  the  direction  of  the  beak.  The  Disc  is  the 
^lïvex  surface  of  a  valve.  The  Lunules  are  lunatcd  depres- 
oons  in  the  anterior  and  posterior  slopes  ;  Ligament  per/o- 
'"tfton, — ^is  the  opening  for  the  passage  of  the  ligament,  by 
^ch  the  animal  attaches  itself  to  stones,  &c.  ;  Hinge,  is 
fte  point  at  which  the  valves  are  united,  and  on  which  they 
^pen  ;  the  hinge,  with  its  teeth  and  their  opposite  sockets, 
vemost  important  parts  of  bivalve  shells,  for  on  these  their 

Serai  character  is  founded.  The  number,  situation,  size, 
Q,  and  arrangement  of  the  teeth  should  therefore  be  care- 
^Ulj  noted  ;  some  shells  have  no  visible  teeth,  and  are  then 
called  inarticulate.  The  teeth  are  primary,  or  cardinal,  or 
^ddle,  lateral,  double,  incurved  or  recurved  ;  Cavity  of  the 
**«^, — ^is  the  hollow  depression  for  the  ligament  which  is 
*be  uniting  cartilage.  The  Beak,  is  the  extreme  point  near 
the  hinge.    The  Seam^ — the  line  of  separation  between  the 
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valves  when  these  are  closed  ;  Ears, — the  proceasea  on  e*ch 
side  of  the  beak  ;  Margin, — the  extreme  edge  of  the  whole 
shell  ;  this  is  either  entire  or  crenulated,  &c.  ;  Stria,  fiae 
thread-like  lines  on  the  exterior  surlace  of  the  shells,  these 
are  sometimes  both  longitudinal  and  tramvene.  Some 
shells  have  their  inside  striated.  The  jR^h4  ealoe, — accord- 
ing to  Brown,  is  that  valve  vhich,  when  viewed  with  the  in- 
side uppermost,  has  the  anterior  slope  pointing  to  the  right 
hand;  the  left  valve  is  of  course  the  reverse.  The  kn^A 
of  a  shell  is  taken  from  the  ligament  or  the  heak  to  llie  op- 
posite margin  ;  the  breadth  is  taken  from  the  extreme  edgv 
of  the  anterior  and  posterior  slopes.  The  Iiy»êu»  or  be«rd 
is  a  kind  of  fibrous  or  long  appendage  composed  of  filaments 
of  a  more  or  less  silky  nature,  by  which  the  bivalves  fiuten 
themselves  to  their  béfls. 

Aluliivalve  Sfwlls  are  composed  of  several,  generally  ei^t 
valves,  having  an  operculum  of  four  pieces,  a  ligament  Df 
ligaments  by  which  the  different  parts  of  the  shell  aie 
attached,  a  peduncle  by  which  the  animal  adheres  to  wood, 
Uc. 

There  are  besides  these  a  variety  of  names  and  tcmu  ne- 
cessarj  in  the  description  of  sliells,  but  we  cannot  herv  give 
a  complete  glossary,  and  have  done  sufficient  to  remind  the 
traveller  of  tae  vanoua  parts  that  must  fix  his  atieotiou  ;  be* 
sides  which,  he  should  state  what  are  the  size  and  dimension* 
of  the  shell,  its  colours  and  shades,  and  their  arrangement,  U 
in  spots,  or  hands,  or  stripes,  straight  or  sigsageed,  &c. 
Whether  the  surface  of  the  shell  be  smooth,  or  ribbed,  oc 
grooved,  longitudinally  or  transversely.  Whether  they  hat» 
spines  or  tubercles,  &c. 

WORMS.— These  are  the  Annrlideê  of  Cuvier,  and  con- 
stitute his  first  class  of  articulated  animals.  There  is  a  great 
variety  of  worms  :  some  form  tubes  to  live  in  ;  otben  do 
not  make  tubes,  but  are  covered  with  scales,  and  nwutv  an 
q^uite  free  from  all  hard  covering.  The  tubes  are  found 
either  adhering  throughout  to  stones  or  shells,  or  coral  in 
the  sea,  or  to  rockS  on  the  shore,  or  they  are  merely  attached 
by  one  extremity,  or  finally,  they  are  free.  The  form  and 
nature  of  the  tubes  vary  considerably  ;  some  are  contorted 
in  oil  kind  of  ways,  and  others  are  more  or  less  atrai^bt; 
some  are  Uree,  others  small  ;  some  are  round  in  their  seiïtun, 
others  angular  ;  some  are  smooth  and  calcareous,  others  an 
rough  and  formed  of  elay,  of  sand,  of  broken  sheila,  bx. 
Of  tnose  that  do  not  form  tubes,  some  live  in  holes  ia  rocks. 
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oT  in  old  wood  ;  othera  ia  mud,  in  the  sand,  kc.  Moat 
worms  are  aquatic,  some  living  in  the  sea,  others  in  treah 
»ater  ;  but  some  are  land-animals.  Of  the  aquatic  worms 
one  at  least  is  valuahle,  the  leech.  Of  the  land  kind  the 
commun  earth-worm  is  imiversally  known;  some  of  those 
which  live  in  the  aande  of  the  beach  are  much  sought  fur  by 
fishennea  na  hnit.  Some  of  the  annelides  are  very  beau- 
lihil  ;  some  are  exceedingly  small,  and  some  are  very  large. 
All  the  traveller  can  do  with  regard  to  this  class  of  animals 
it,  to  collect  and  preserve  them  in  the  manner  must  suited 
to  their  nature,  and  to  give  the  hest  possible  account  he  can 
oflheir  abundance  or  scarcity,  at  all  times,  or  at  particular 
ttaaons,  aa  also  of  their  manners  and  habits,  of  the  mtsciiief 
they  do,  or  of  the  uses  made  of  them. 

According  to  the  popular  meaning  of  the  word  ttotjb,  these 
snimtds  may  be  said  to  inhabit  the  bodies  of  other  animals, 
■od  may  be  found  in  all  kinds  of  vegetables,  and  even  living 
in  man  ;  but  many  crawling  things  are  taken  for  worms, 
'bioh  in  reality  belong  to  quite  dlQerent  classes  of  animals. 

CRUSTACEOUS  ANIMALS.— Of  these  there  are  seve- 
rs] kinds,  the  principal  of  which  are  generally  known  as 
aSbrdiog  a  delicate  food,  viz.  Crabs,  Lobaters,  Crawitsh, 
PtawDs  and  Shrimps. 

Some  o£  the  Crustacea  live  on  land,  some  in  salt  water, 
otliers  in  fresh,  and  some  are  amphibious.  Of  those  that  are 
common  and  known,  the  traveller  will  only  speak  as  to  their 
ibundance,  size,  particularities,  if  any,  kc.  Of  those  used 
u  food,  he  will  state  the  quantity  amiually  taken,  and  their 
value,  the  modes  of  taking  them,  btc.  Of  the  little  known 
or  new  varieties,  he  will,  if  possible,  take  individuals,  stating 
puticularly  every  thing  regarding  them,  such  as  the  places 
whence  taken,  the  season,  the  abundance  or  mrity,  Itc.  as 
ilio  the  uses  to  which  they  are  or  may  be  applied,  and  whe- 
ther venomous  or  otherwise  hurtful,  &c. 

INSECTS,  including  spiders,  scorpions,  Sic. — Spiders, 
Scorpiona,  and  a  few  others,  are  by  Cuvier  separated  from 
iraecis,  but  in  a  popular  view  of  the  subject  they  may  be  re- 
garded as  insects,  though  vulgarly  scorpions  are  considered 
fptile».     All  the  animals  which  we  here  mclude  under  the 

^■^aeral  denomination  of  insects,  are  not  only  more  or  less 

cutnphcated  in  their  organiîation,  but  many  are  very  minute. 

^(éw  of  tlie  more  common  only,  and  such  as  are  remark- 

ilile  for  beauty,  are  noticed  by  the  many,  so  that  none  but 
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professed  entomologists  can  attempt  to  claasify,  or  even  mi- 
uutely  describe  them. 

We  may  observe  generally,  however,  that  of  insects,  aorac 
are  aquatic,  aome  terrestrial,  and  eomo  amphibious  ;  some 
again  are  aquatic  during  one  period  of  their  existence,  and 
terrestrial,  or  rather  aerial,  afterwards,  being  conataotly  oa 
the  wing.  The  determination  of  insects,  in  consequence  of 
the  metamorphoses  which  most  of  them  undergo,  camiot  ba 
effected  till  afler  their  last  change,  for  then  only  can  tbej  b< 
regarded  as  perfectly  developed. 

Of  perfectly  known  insects,  it  maybe  sufEeient  for  tbe 
traveller  to  mention  them,  tc^ether  with  any  thing  he  mav 
observe  or  ascertain  regarding  them  ;  others  he  should  col- 
lect; and  though  he  need  not  attempt  any  description  or 
class iti cation  of  them,  he  should  give  the  fullest  infbrmstîoit 
in  his  power  regarding  their  peculiar  habits  and  manners. 

Of  spiders,  he  will  observe  whether  they  spin  a  web  at 
not,  and  of  those  which  do,  he  will  describe  the  kind  of  web, 
the  situation  in  which  it  is  usually  spread,  as  on  the  inside  or 
outside  of  dwellings,  in  dry  places  or  damp  and  dark  ceUan 
and  corners.  Of  thoxe  whicn  spin  no  web,  he  will  take  note 
of  the  kind  of  habitation  they  construct  for  themselves, 
both  cases,  what  is  the  kind  of  insect  the  spider  seems  ta 
prefer  for  food,  and  the  way  in  which  the  animal  attacks, 
nghts  with,  overcomes  and  kills  its  prey.  He  should  «lag 
describe  the  cocoon  or  egg-bag,  state  where  it  is  concealed, 
how  constructed,  and  whether  or  not  removed  by  the  parent 
in  case  of  danger.  Some  spiders  are  particularly  venomous; 
of  such  it  should  be  stated  what  is  toe  usual  effect  of  tfaeir 
poison,  and  how  this  effect  is  cured  ;  what  ia  the  part^ 
cular  enemy  of  the  spider,  and  if  the  latter  be  generally  vie- 
toriows  or  vanijuished. 

Ofthe  remaming  innumerable  tribe  of  insects,  in  like  nun- 
ner,  the  intelligent  traveller  will  inquire  and  examine  into 
their  manners  and  habits.  He  will  give  the  history  oTtlieir 
eJtistence  from  the  egg  up  to  the  perfect  insect,  tlic  nnm- 
ber  and  the  nature  of  the  changes  they  undergo,  anJ  itit 
times  at  which  these  take  place  ;  the  substances  in  or  oa 
which  the  eggs  are  deposited  ;  tjie  kind  of  food  excJusivdj 
chosen  or  preferred  by  the  insect  in  the  different  atatec  H 
its  existence.  If  it  preys  upon  other  inaecls,  how  it  en- 
traps, attacks  and  kills  them;  whether  it  devours  the  whole, 
or  merely  sucks  the  Juices.    To  what  animals  is  it  in  it*  Uin 
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a  prey.  I»  it  solitary  or  gregarious;  is  it  injurious,  and  if 
10,  how  ;  is  it  useful,  and  if  so,  in  what  way,  naturally  or  by 
reason  of  any  particular  purposes  to  which  it  is  applied  by 
man  ?  Bees  would  be  an  example  of  the  naturally  useful,  and 
the  Eermea  or  Cochineal  insect  an  example  of  applied 
utility. 

To  go  into  fiirther  detail  on  this  subject  would  be«fluper- 
llaoas  :  every  well  authenticated  &ct  is  useful  to  science, 
and  no  fiu;t  should  be  regarded  by  the  traveller  as  unworthy 
of  his  notice. 

Finally,  on  the  subject  of  the  aK>ology  of  a  country  gene- 
nlly,  we  would  recommend  to  the  traveller,  particularly  if 
pTMsed  for  time,  to  devote  his  attention  most  exclusively  to 
tliose  animals  which  are  of  the  greatest  importance  in  each 
leparate  class  ;  and  if  he  should  be  so  fortunate  as  to  make 
ue  discovery  of  any  nsefUl  application  of  any  animal  or  ani- 
mal production,  he  should  not  fail  to  enter  into  all  the  de- 
twls  which  the  importance  of  the  subject  may  require.     We 
will  now  pass  on  to  the  observations  to  be  made  on  animals 
itatiatically  considered. 

ANIMALS  CONSIDERED  STATISTICALLY,  OR 
ANIMAL  RICHES  OF  A  COUNTRY. 

Many  animals  are  superior  to  the  human  race  in  bodily 
powers  ;  thus  some  are  remarkable  for  strength,  others  for 
•jility,  speed,  power  of  vision,  &c.  ;  but  man,  pre-eminent 
over  all  by  the  extent  of  his  intelligence,  has  learned  to^  ap- 
ply to  his  own  purposes  the  peculiar  faculties  of  each  ;  *nay 
^re,  he  strips  several  to  clothe  himself,  he  feeds  on  tbe 
flesh  of  some,  and  extracts  medicines  from  others  :  in  a  word, 
be  has  made  the  whole  animal  creation  subservient  to  him- 
^K  whether  it  be  for  his  labours,  his  subsistence,  his  health 
Or  his  pleasures.  Some  serve  him  while  living,  others  are 
of  no  account  till  dead,  and  many  are  a  source  of  profit  both 
then  hving  and  after  death. 

Thus  the  animals  of  a  country  form  an  important  part  of 
its  wealth,  and  as  such,  deserve  particular  notice.     The 
mode  of  arranging  them  in  a  statistical  point  of  view  is  very 
different  from  that  of  a  zoological  classification.     We  have 
already  spoken  of  the  latter,  and  shall  therefore  now  pro- 
ceed to  treat  of  animals  and  animal  productions  as  part  of 
the  national  wealth. 
Very  generally  we  apeak  of  domestic  animals  as  if  they 
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were  a  dUtinct  class.   It  le  true  certaia  Ktiimals  are  natunil/ 
much  bettor  distioged  to  acquire  domestic  habits  than  olhcn^ 
iudced  it  ia  probable  that  the  Supreme  Wisdom  has  specially 
endowed  with  domestic  propensities,  those  animals  Uiat  are 
most  useful  to  man  ;  but  we  must  consider  also  that  the  wai 
for  instance,  fully  as  susceptible  of  domesticatioQ  as  the  dog, 
has  uever  been  considered  a  domestic  animal  ;  while  an  the 
other  hand  again,  Oie  elephant,  which  has  as  good  a  righiu 
the  hone  to  he  called  domestic,  does  not  reproduce  in  ■ 
state  of  domesticity.     The  cat,  esscntiallv  domestic,  belonp 
in  fact  to  the  race  of  tigers,  the  most  uudomesticable  ofuU> 
mais  ;  moreover  it  may  be  remarked  that  in  the  b^nnicig 
all  animals  are  wild,  that  several  kinds,  wild  in  one  couDti}'i 
are  domestic  ia  another,  and  that  iu  some  cases  we  find  (heiD 
in  hotli  states  in  the  same  country. 

From  these  considerations  it  follows,  that  the  term  <£*«>■ 
tic  aniniaU  does  not  designate  any  distinct  race  of  aninuK 
but  rather  a  particular  state  of  certaia  animals,  and  that  c«i- 
sequcntly  it  were  more  correct  to  call  such  as  are  in  iW 
state  domesticated  animals.  Nevertheless  since  use  faaa  coi>' 
secrated  the  term  domestic,  we  shall  continue  to  use  it,  «it- 
tending  its  application  to  all  domesticated  animals,  lutbt 
rein-deer  of  Lapland,  the  elephant  and  the  camels  of  Aii> 
and  Africa,  the  Llamas  of  America,  as  well  as  to  the  ^St*^ 
and  ox  of  Europe. 

We  beg  pardon  of  such  of  our  readers  as  may  cooùlfr 
this  a  useless  digression,  but  we  are  sticklers  for  proprietfwf 
terms. 

Domestic  animals  are  confined  to  a  few  Tiviparous  qoad- 
rupeds,  and  a  few  birds.  We  find  none  among  the  other 
classes  ;  it  ia  true  fish  are  kept  in  reservoirs,  and  even  frogs 
and  snails  are  reared  in  certain  countries  ;  but  they  are  kept 
prisoners,  like  the  Hon  in  his  cage,  and  hare  no  more  do- 
mestic habits  than  be  has.  Some  Hindoos  feed  Serpents 
and  Turtles;  but  these  creatures  thus  partially  tamed, 
whose  numbers,  moreover,  are  very  limited,  come  only  at 
their  meal  times  and  remain  at  liberty.  We  collect  togeuter 
a  quantity  of  bees  iu  hives,  of  silk- worms  under  sheds,  and 
of  cochineal  insects  in  plantations  of  the  Cactus,  Sic.,  yet 
none  of  these  animals  are  considered  domestic. 

But  if  among  all  the  classes  of  aniraala  two  alone  furaish 
us  with  domestic  ones,  it  by  no  means  follows  that  all  the 
rest  are  without  utility  to  man  ;  on  the  contrary,  he  dériva 
"'  from  a  great  many  of  all  classes.     We  must  "' 
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take  into  account  all  such  as  are  usefUl,  and  we  shall  accord- 
ingly divide  the  animal  wealth  of  a  country  (omitting  for  the 
piesent  any  wrought  produce)  into^ — 

1.  Domestic  animals. 

2.  Baw  animal  products. 

3.  Produce  of  tne  fisheries. 

As  for  domestic  animals,  they  should  be  arranged  in  a  way 
Bmilar  to  that  of  the  skeleton  table  No.  6,  suppressing  or 
idding  the  names  of  animals  as  occasion  may  require.  Such 
«table  would  show  at  once  the  annual  quantity  and  value  of 
the  domestic  animals  of  the  country,  together  with  the  pro- 
portion employed  in  agriculture,  and  for  the  supply  of  the 
citiei  and  town  ;  and,  if  any  be  exported,  the  quantity  so 
Aupoted  of.     Some  of  the  data  of  the  table  may  be  made 
OQt  from  the  rest.     Thus  what  is  annually  exported  must  be 
l^pliced,  as  also  all  casualties  be  supplied  ;  and  knowing 
how  long  the  animals  usually  live,  and  at  what  age  they 
■^  to  be  employed,  &c.,  an  approximative,  though  suffi- 
'Ciently  exact,  estimate  may  be  made  of  what  the  country 
^"^  annually  produce  over  the  numbers  employed  to  keep 
^  the  supply. 

The  observations  to  be  made  on  the  methods  of  rearing 
U^d  keeping  domestic  animals  will  be  foimd  stated  under 
^  head  Ageicultubal  Industry.  As  for  raw  animal 
P'^cts,  we  must  remark  that,  strictly  speaking,  this 
^  should  be  confined  to  such  products  only  as  have 
^deivone  no  kind  of  preparation  or  manipulation;  but  if  so 
^'Oiited,  the  list  of  objects  usually  designated  as  raw  produce 
I'Nd  be  greatly  diminished  :  besides  it  must  be  remem- 
P^  that  every  workman  regards  as  raw  material  the  ob- 
J^ti  he  is  to  work  up,  although  they  may  have  already 
''Wîeived  many  modifications  from  art.  We  would,  however, 
Jwjfine  the  term  to  those  objects  only  that  have  received  no 
^  of  manipulation,  or  one  so  slight  as  to  be  unworthy  of 
coniideration. 

In  order  to  point  out  the  quantity  and  value  of  raw  animal 
Ructions  fumLshed  by  the  country,  a  table  similar  to  that 
No.  7.  should  be  made  out,  adding  or  suppressing  articles  as 
^J  be  necessary. 

In  this  table  we  have  included  the  produce  of  the  chase, 
*^«tead  of  giving  a  separate  table  for  this,  because  in  most 
civilized  countries  it  is  only  a  secondary  object  :  in  some 
^Untries,  however,  it  is  so  important  that  its  details  might, 
uke  the  fisheries,  require  a  table  to  itself. 
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The  Fiaheries  are  an  object  of  the  greatest  important 
whether  by  reason  of  the  food  they  afford,  or  for  the  object» 
useful  in  the  arts  which  are  derived  from  them.  Thus  they 
constitute  a  large  item  in  the  wealth  of  a  country,  and  th« 
obaervationa  to  be  made  on  them  will  be  found  immediately 
after  Aoricultubal  Isdustht.  At  present  we  speak  onJy 
of  the  produce  ;  the  quantities,  value,  and  destination  of 
which  should,  if  possible,  be  ascertained  and  specified  by  ihe 
traveller,  who  may  arrange  this  object  in  a  tabular  form 
similar  to  No.  8. 

GENERAL  OBSERVATIONS.— A»  we  shall  treat  else- 
where of  the  observations  to  be  made  on  the  modes  of  collect, 
ing,  preserving,  and  improving  the  animal  productions  o 
country,  it  only  remains  for  ua,  in  ihis  place,  to  point  ou.  _ 
few  general  remarks  which  should  be  made  as  lo  the  produce 
itself;  its  quality  and  value  being  stated  in  tables  sue.* 
we  have  given  models  of,  the  traveller  should  a> 
tain: — 

If  the  annual  productions  are  sufEcient  for  the  wants  of  the 
country,  or  if  any  are  deficient,  and  which. 

If  sufficient  attention  be  paid  in  the  country  to  (him 
important  object;  if  not,  what  is  the  reason,  and  wimt  might 
be  done  Î 

Have  the  animal  productions  generally,  or  any  of  them 
in  particular,  and  which,  increased  or  diminished  since  ik 

S'ven  time,  and  to  what  amount;  and  what  has  been 
e  cause  of  these  variations?  Too  much  land  may  samp- 
times  be  taken  up  for  pasture,  to  the  detriment  of  other 
agricultural  produce.  What  is  the  consequence  where 
such  practice  prevails,  &c.  ? 
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THE  INHABITANTS  OF  A  COUNTRY. 

SECTION  I. 


POPULATION. 


.  Estent  of  the  Papulation, — ^The  extent  of  the  population 
^  usually  considered  a  criterion  of  the  prosperity  of  a 
ooimtiy.  We  shall  not  however  stop  to  discuss  the  merits 
0»  this  proposition,  observing  merely,  that  it  is  of  great  im- 
portance for  the  solution  of  problems  of  political  economy, 
^  possess  correct  data  on  all  that  relates  to  the  population 
0*  a  country.  We  shall  therefore  pass  on  at  once  to  the 
Numeration  of  the  remarks  that  should  be  made  on  this 
•jlliect.  What  is  the  actual  population,  men,  women,  and 
^dren,  separately  and  together? 

What  is  the  annual  number  of  births,  male,  female,  and 
^ther;  the  annual  number  of  deaths,  male,  female,  and 
^,  and  the  number  of  marriages  ?  What  difference  is 
^ere  in  these  respects  between  the  town  and  the  country, 
"^ween  one  town  and  another,  and  one  part  of  the  country 
^^  another  ? 

These  data  will  show  the  relative  proportion  of  male 
^d  female  births  and  deaths,  and  of  the  total  births  to  the 
^tal  deaths.  This  last  proportion  taken  for  a  number  of 
years  will  show  whether  the  population  be  stationary,  or 
whether  it  be  on  the  increase  or  the  decline,  and  to  what 
^ut.  From  the  total  number  of  births  and  marriages, 
{ue  number  of  children  to  a  marriage  will  be  easily  deduced, 
u  care  be  taken  to  distinguish  legitimate  from  illegiti- 
?^  births  ;  in  which  case,  moreover,  an  additional  datum 
^  fcmished  from  which  to  form  an  opinion  as  to  the  general 
Morality  of  the  people.    When  the  above  distinction  is  not 
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made  in  the  register  of  births  it  is  not  easy  to  discover  the 
number  of  births  to  a  marriage.  A  general  knowledge  of 
the  state  of  morals  may  enable  us  to  approximate  to  the 
truth  by  striking  off  a  greater  or  less  number  of  births  as 
illegitimate.  Should  infanticide  be  common,  the  question 
becomes  still  more  complicated,  and  the  solution  still  lew 
certain. 

In  most  civilized  countries  registers  of  the  proeress  of 
population  and  of  the  ratio  of  mortality  are  kept,  both  ibr 
the  town  and  country.  These  tables  show  the  local  differ- 
ences and  the  general  result  ;  but  all  countries  do  not  keep 
these  registers  with  the  same  degree  of  accuracy,  and  when 
this  is  the  case  it  is  extremely  difficult  to  arrive  at  correct 
information. 

When  tables  are  kept,  the  traveller  will  do  well  not  only 
to  procure  these  (they  arc  generally  published),  but  he 
should  ascertain  if  possible  how  far  Uiey  may  be  depended 
upon,  and  by  what  process  the  government  obtains  infor- 
mation on  this  subject.     The  best  method  unquestiontblj 
is  actual  enumeration  ;  but  this,  in  very  populous  states,  is 
not  only  a  difficult  but  an  expensive  and  tedious  proce». 
Another  method  consists  in  choosing  several  villages,  circlet 
or  districts,  in  such  manner  as  to  have  a  medium  term,  in- 
dependent of  the  differences  occasioned  by  the  peculiar  cir- 
cumstances of  different  localities,  taking  an  accurate  ena« 
meration  of  the  population  of  these  at  a  given  epoch,  then, 
by  an  examination  of  the  number  of  births  annually,  for 
some  years  previous  to  the  census,  ascertaining  the  mean 
annual  number,  which  being  divided  by  the  number  of  in- 
habitants, will  give  the  proportion  of  births  to  the  popula- 
tion so  much  the  more  correctly  as  the  numbers  are  greater. 
This  proportion  being  ascertained,  it  is  easy,  from  the  re- 
gistered births,  throughout  the  country,  to  estimate  the  total 
population. 

It  is  found  by  the  calculation  of  probabilities  that  the  fint 
estimate  must  be  made  on  a  number  of  about  a  million  and 
a  half  of  inhabitants  for  a  total  population  of  about  forty 
millions,  in  order  to  have  a  sufficient  certainty  that  the 
errors  in  determining  the  population  by  the  number  of  births 
will  be  confined  to  very  narrow  limits. 

Another  important  element  of  statistical  inquiry  is  the 
proportionate  number  of  individuals  of  the  different  ages 
from  1  to  100  and  upwards,  as  compared  with  the  whole  po- 
pulation.   Tables  of  this  kind  are  also  published  and  answer 
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many  useful  purposes,  both  by  themselves  and  in  combina- 
ticm  with  the  tables  of  which  we  have  already  spoken.  Thus 
we  see  at  once  from  the  table  the  number  of  males  in  the 
country  capable  of  bearing  arms  ;  and  by  comparing  the  num- 
ber of  persons  of  marriageable  age,  with  the  actual  number  of 
marrira  persons,  we  obtain  another  element  for  judging  of 
the  social  state  of  the  country. 

The' ratio  of  mortality  in  a  country  is  also  highly  interesting  ; 
tables  on  this  subject  are  constructed  which  show  how  many, 
oat  of  a  given  number  of  children  supposed  bom  at  the  same 
moment,  are  living  after  a  certain  number  of  years  ;  the 
tables  extending  from  1  to  100  years  and  upwards.  By 
rach  a  table  we  see  at  once  at  what  age  mortality  or  the 
dumce  of  dying  is  greatest  ;  the  proportionate  number  of 
posons  that  die  annually  at  any  given  age,  &c. 

All  these  tables,  in  a  well-regulated  state,  should  be  made 
OQt  for  each  province  in  particular,  in  order  that  local  dif- 
feiences  may  oe  ascertained  and  their  causes  inquired  into. 
Bot  the  statistics  of  population  require  the  addition  of  many 
more  data  than  we  have  here  mentioned  ;  for  instance,  the 
puticolar  mortality  of  certain  ranks,  professions,  and  call- 
^  of  men  ;  the  density  of  the  population  in  different  dis- 
^cta;  the  division  of  the  population  considered  under 
different  points  of  view,  &c.,  &c.  Indeed  statistics  form 
ûot  only  an  extensive  but  a  particular  science,  the  numerous 
*Dd  varied  elements  of  which  no  traveller  can  be  expected 
to  obtain  by  cursory  observation  ;  many  objects,  having  im- 
^**diate  reference  to  the  subject,  will  be  found  in  the  present 
▼ohune;  but  we  must  now  confine  ourselves  to  what  more 
Mediately  reeards  the  population  :  upon  this  subject  the 
^Teller  should  ascertain,  as  far  as  he  can,  the  following 
points: — 

.  I>  the  population  increasing,  is  it  stationary  or  diminish- 
^y  and  what  is  the  cause  in  either  case  ?  In  the  first,  is 
ffcc  increase  owing  to  good  or  improved  institutions,  to  the 
^ux  and  settlement  of  strangers,  or  to  laws  particularly 
&vonrable  to  population  and  preventive  of  emigration  ?  We 
*>*yhere  remark  that,  although  an  increase  of  population  is 
J^ïided  as  a  sign  of  prosperity,  a  term  may  be  reached 
"^ond  which,  increase  is  productive  of  inconvenience  ;  the 
means  of  subsistence  not  increasing  in  the  same  ratio.  The 
possibility  of  this,  we  know,  is  denied  by  many,  but  fact  is 
^^  convincing  than  abstract  reasoning.  A  wise  govem- 
oient,  watching  over  the  prosperity  of  a  nation,  will  provide 
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against  the  danger  of  over-population  ;  or,  if  this  be  im- 
possible, will  strenuously  encourage  a  proportionate  increase 
m  the  means  of  subsistence,  or  promote  colonization. 

If  the  population  be  stationary,  we  must  endeavour  to 
find  out  the  reason  of  this.  Is  it  desirable  that  this  state  of 
things  should  continue,  or  that  the  population  should  in- 
crease, or  diminish,  and  in  either  case,  why?  Are  any  steps 
taken  by  the  government  in  this  matter;  and,  if  so,  what 
are  the  measures  adopted  ? 

If  the  population  decreases,  to  what  may  this  be  attri- 
buted?    Is  it  owing  to  any  diminution  in  the  number  of 
births,  or  to  an  increased  mortality,  or  to  emigration,  to 
famine,  kc.     If  the  cause  be  a  diminuticn  in  the  number  of 
births,  is  this  owinff  to  restrictions  imposed  on  marriage,  or 
does  it  arise  from  me  want  of  a  sufficiency  of  food,  or  from 
its  bad  quality  ;  or  is  the  cause  to  be  found  in  ihe  com- 
bined eticcts  of  an  impoverished  state,  and  that  degree  of 
prudence  which  prevents  men  from  giving  birth  to  oeingf 
who  would  only  increase  the  niuubers  of  the  wretched  ;  or, 
finally,  may  it  be  attributed  to  an  increased  number  of 
monks  and  nuns  devoted  to  celibacy  ;  or  to  a  large  army»  in 
which  the  soldiers  do  not  marry. 

If  the  cause  of  a  diminishing  population  be  increase  of 
mortality,  is  this  owing  to  any  change  of  climate,  or  to 
disease  engendered  by  neglect  and  want  of  cleanliness,  to 
the  introduction  of  any  epidemic  or  endemic  disease,  to  the 
increased  prevalence  of  infanticide,  &c.  ?  Wars  are  alto  a 
cause  of  depopulation,  not  only  by  reason  of  the  numbers 
killed,  but  by  the  lack  of  all  those  to  whom  tbey  wodd 
have  given  birth;  in  some  cases,  thousands  are  led  awaj 
captive.  Civil  war  also,  if  protracted,  is  a  &tal  cause  ci 
depopulation. 

Lastly,  Emigration  may  have  greatly  thinned  the  popula- 
lation  of  a  country,  and  when  this  is  the  case,  it  is  essential  to 
ascertain  what  are  the  inducements  to  emigration,  and  whe- 
ther it  should  be  stopped  or  encouraged — ^Are  criminals 
banished,  and  is  the  number  great? 

Famine  has  been  known  to  thin  a  population  to  great 
extent,  but  its  efl'ect  is  only  temporary.  The  population 
increasing  immediately  after  the  introduction  of  subsistence, 
though  slowly  at  first.  If  bad  crops  are  conmion,  what 
precautions  are  or  might  be  taken  to  prevent  a  recurrence  of 
the  evil,  or  to  secure  the  population  from  its  di8a9trous 
efilects  ? 
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The  spontaneous  decrease  of  the  population  of  a  country 
is,  generally  speaking,  as  certain  a  criterion  of  its  decline, 
••  its  increase  is  a  proof  of  its  prosperity  ;  but  a  distinction 
must  be  made  between  an  emigration  which  tends  merely  to 
keep  the  population  within  its  due  limits,  and  an  actual 
yimg  off  in  the  numbers  from  the  other  causes  above  enu- 
merated. 

In  a  word,  whether  the  population  be  stationary,  increasing, 
or  diminishing,  the  causes  and  the  effects,  together  with  the 
measures  taken  or  which  might  be  taken,  in  either  case, 
iboold  be  carefully  noted  by  the  inquiring  traveller.  It  is 
needless  to  add  that  he  should  enter  into  as  much  detail 
ai  possible  on  all  matters  connected  with  this  subject. 

hkéfion  of  the  Population, — Next  to  the  amount  of  the 
populatioQ,  its  composition,  division  and  distribution  are 
vmthy  of  observation. 
The  population  may  be  divided  in  different  ways  ;  as — 

1.  Into  natives  and  foreigners. 

2.  According  to  their  religion. 

3.  According  to  the  language  they  speak. 

4.  According  to  rank,  profession,  and  calling. 

The  first  of  these  divisions  will  show  the  proportion  exist- 
ing between  the  natives  and  foreigners,  if  the  nmnber  of 
^  latter  be  considerable,  inquiry  should  be  made  into 
the  cause  of  this  affluence,  and  whether,  in  the  actual  state 
<*f  the  country,  it  be  an  advantage  or  the  contrary,  and  why. 

In  countries  where  religious  toleration  maintains,  there  is 
{CQerally  a  variety  of  religions  and  forms  of  worship  ;  and 
^  these  have  great  influence  on  morals  and  manners,  it  is 
^^•efiil  to  know  the  relative  proportions  of  the  different 
i^ous  persuasions,  the  peculiarities  in  the  conduct  of 
^h,  and  the  effect  of  the  diversity  upon  the  character  of 
*  Ae  nation  as  a  whole. 

The  division  of  the  population  according  to  the  language 
they  speak  is  hardly  necessary  but  in  an  extensive  empire. 
^  nnaller  states,  however,  there  is  frequently  a  diversity  of 
^^i^nages  spoken  in  different  parts.  These  languages  are 
^(Muetimes  essentiaUy  different,  and  point  out  masses  or  tribes 
^  belonging  originally  to  different  nations.  When  this  is 
^  case,  it  should  be  inquired  into,  and  the  relative 
'^bers  ascertained.  The  dialects  of  the  same  language 
^  sometimes  very  dissimilar  and  should  also  be  noticed 
*i  to  the  number  and  the  particular  location  of  those  who 
»P«akthem. 
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The  divûioD  according  to  rank,  profeasionB,  and  callingL 
should  comprise,  the  nunibcr  of  Nobles,  of  the  Tkn.élJit,mi 
OÎ  l'roIflariaTiê  !  the  Iota!  number  of  [icraons  employed  and 
paid  by  tlie  ^ovcnunent  fur  the  administration  of  the  countty, 
subdivided  mto  different  brancbeH,  as  Magistracy,  Bereone, 
bx  ;  the  number  of  the  clergy  of  all  denominadona,  icpa- 
rntely  and  together,  noting  the  number  of  indiTMlaals  of 
both  sexes  cloisteied  ;  the  number  of  the  standing  anny  and 
of  the  navy,  and  of  foreign  troops,  if  any  ;  the  number  of 
ildependent  individuals  livinz  on  their  fortune  without  profe*- 
■ion  or  calling ofany  kind,  ana  retired  tradesmen;  tlie iiumb«r 
of  medical  men  of  different  grades;  the  number  of  Iswren; 
the  number  of  merchants,  bankers,  agents,  clerks  and  otiier 
persuus  connected  immediately  with  commerce  ;  the  number 
of  great  manufacturers,  of  hsndicraftsmen,  of  sbop-keepen, 
and  retail  dealers;  the  number  of  agricultural  labouren; 
of  persons  employed  in  the  fisheries  ;  in  commercial  naviga- 
tion ;  in  the  working  of  mines  ;  the  number  of  tervanU, 
male  and  female,  separately  and  together;  the  number  of 
students  in  the  learned  and  other  particular  profeuioai; 
the  number  of  artists,  including  arclntecis,  sculptors,  psiiil«n 
and  musicians;  the  number  of  persons  employed  in  teachiiig 
the  sciences,  the  number  of  booksellers  and  publisher»  ;  thf 
number  of  prisoners,  the  number  of  poor  men,  women  snd 
children  provided  for;  the  number  of  the  destitute,  &c. 

The  importance  of  these  data  is  sucb,  that  if  they  could  be 
all  collected  and  were  sufficiently  authentic  to  be  reli«d 
upon,  they  would  alone  form  the  perfect  picture  of  the  raonl 
(Ui4  physical  state  of  a  country.  It  caimot  be  expected  that 
any  traveller  can  collect  such  data  to  any  extent  ;  but  he  msj, 
if  be  reside  for  a  sufficient  lengtli  of  time  in  any  uym  «f 
moderate  population,  or  in  any  district,  by  much  pains  sihI 
inquiry,  obtain  a  great  deal  of  information  on  the  conipou* 
tion  of  the  population  of  such  places.  We  have,  therefore, 
thought  it  advisable  to  point  out  what  it  is  desirable  ta 
know,   leaving  to   him   to  gain    as    much  informatioD  U 

DatribtUum  of  iltf  Population. — An  accurate  account  of 
the  manner  in  which  the  population  of  a  countiy  is  distri- 
buted over  its  surface  is  highly  interesting.  The  pecultir 
occupations  of  a  peoole  taken  in  mass,  very  much  depend 
upon  the  geogrophical  situation  of  a  cotmtry,  its  climata,  iB 
productions,  and  its  general  character;  as  mounlainou^ 
woody,  swampy,  sandy,  kc.     Most  countries,  hovrever,  <a 
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any  extent,  present  considerable  diversity  of  sur&ce,  and 
what  is  true  with  regard  to  the  influence  of  the  physico- 
geographical  nature  cî  a  country  in  general  on  the  occupa- 
tions of  its  inhabitants  at  large,  is  equally  so  with  regard  to 
the  influence  exercised  by  particular  portions  of  the  same 
country.  Nor  is  it  the  occupations  alone  of  a  people  that 
•re  thus  influenced,  but  these  veij  occupations,  in  their 
turn,  have  a  marked  effect  on  their  manners  and  moral 

Every  where  water  is  essential  to  the  existence  and  well- 
being  of  man  ;   and  hence,  in  countries  where  rivers  are 
leantily  distributed,  or  where  the  climate  and  the  nature  of 
Ûie  soil  be  such  that  only  the  larger  streams  contain  a  suffi- 
oency  of  good  water  at  all  seasons,  the  population  will  be 
found  to  congregate  along  the  borders  of  the  streams,  both  for 
te  convenience  of  the  water,  and  because  in  such  coimtries, 
generally,  the  inunediate  neighbourhood  of  the  streams  arc 
ilone  productive.     Thus,  in  certain  maps,   as  that  of  India, 
for  instance,  we  see  the  villages  so  thickly  set  along  the 
liven  of  the  Punjaub,  that  their  names  can  hardly  be  dis- 
tinguished, while  over  other  parts  of  that  region,  scarcely  a 
name  is  to  be  found.     The  plains,  imlcss  they  are  mere 
^rts  or  savannahs,  are  more  populous  than  the  mountains, 
^  these  are  more  peopled  than  the  woods:    we  speak 
generally,   and  allude  to  the  plains,  the  woods,  and  the 
nu)iiDtains  of  a  single  country  or  empire.     Certain  hordes 
^  nnall  independent  republics,  for  greater  security,  or 
for  other  reasons,  may  prefer  to  fix  their  habitations  in  the 
'eoeises  of  the  woods,  or  in  the  moimtain  fastnesses,  rather 
ttan  to  live  in  the  open  plains. 

From  these  remarks,  the  traveller  will  see  that  the  way 
k  which  the  population  of  a  country  is  distributed,  is  an 
object  worthy  ol  his  attention. 

The  custom  is  generally  to  ascertain  the  number  of  inhabi- 
tants to  a  square  mile.     This  has  certainly  the  advantage 
of  shewing  the  density  of  the  population  in  different  dis- 
tricts;  but  any  conclusions  as   to  the  well-being  of  the 
inhabitants  of  Uiese  districts,  and  the  fertility  of  the  districts 
themselves,  founded  upon  such  data,  will  often  be  erroneons. 
It  is  customary  to  regard  any  district  containing  from  five  to 
aeven  hundrea  souls  to  the  square  league,  as  well  peopled  : 
jet  this  proportion,  as  in  the  case  of  the  Indian  rivers  already 
mentioned,  may  be  found  in  a  district,  the  nine-tenths  of 
which  are  absolutely  uninhabited  and  uninhabitable,  and  the 
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very  reverse  of  the  comfort  and  easy  maintenance  which 
might  he  presumed  from  the  extent  of  population,  may  in 
reality  he  the  case.   The  inhahitants  may  be  labouring  under 
all  the  inconveniences  of  a  crowded  multitude,  confined  in 
space,  and  scantily  supplied  with  nourishment,  or  dependent 
lor  their  supplies  on  other  places.     On  the  other  hand  again, 
the  small  numher  of  inhabitants  to  the  square  league  in 
any  province  might  lead  to  the  supposition  that  the  difficulty 
of  subsistence  was  great,  and  the  people  labouring  under  au 
the  inconvenience  of  widelv-scattered  and  distant  habitations; 
while  in  fact,  they  may  be  living  congregated  together  in  some 
happy  and  fertile  oases,  ahimdantly  supplied  with  all  tlte 
necessaries  of  life,  and  enjoying  all  the  benefits  of  easy 
intercourse. 

From  these  remarks  it  is  evident  that  to  give  the  number 
of  inhabitants  to  the  square  league  in  any  district,  or  pro- 
vince, or  country  at  large,  without  stating  how  many  square 
leagues  of  such  district,  &c.,  are  uninhabitable,  is  to  give  a 
kind  of  information  essentially  unsatisfactory,  unless  indeed 
the  country  be  known  to  be  so  perfectly  peopled,  that  all 
the  inhabitable  spots  are  located  ;  in  which  case,  the  data 
will  show,  to  a  certain  extent,  the  relative  fertility  or  in- 
habitablcness  of  the  several  districts.  We  thereifore  re* 
commend  that  whenever  the  traveller  would  give  the 
distribution  of  the  population,  or  its  positive  densi^,  in 
different  parts  of  a  country,  or  of  the  country  as  a  whole, 
he  state,  not  the  number  of  inhabitants  to  the  square  league 
generally,  but  to  thç  square  league  of  inhabitable  surface. 

Finally,  we  would  hint  that  much  of  what  regards  the 
composition  and  the  territorial  distribution  of  the  population 
of  a  country  may  be  put  into  the  form  of  a  single  table, 
similar  to  that  No.  9,  given  of  the  Russian  Empire,  by 
Mr.  Lyall,  taking  care  to  substitute  in  the  place  of  the  sur- 
face generally,  or  better  still,  in  addition  tliereto,  the  really 
inhabitable  surface. 

MORALS  AND  MANNERS.— Maimers,  Customs,  Mo- 
rals and  Habits,  are  terms  each  of  different  import  ;  neverthe- 
less, what  each  separately  implies  is  so  connected  with  the  rest, 
that  the  whole  should  ever  oe  conjointly  considered,  unlea 
for  special  objects.  The  French  have  a  term  nuxurs^  which 
combines  the  whole,  and  considered  in  this  connected 
form,  Montesquieu  defines  them,  **  the  usages  which  re- 
gulate the  actions  of  men,  in  whatever  regards  their  private 
conduct." 
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The  origin  of  these  usages  is,  in  many  cases,  difficult  to 
discover  ;  but  as  the  industry  and  wealth  of  a  nation,  its 
religion,  its  laws,  its  climate,  &c.,  are  intimately  connected 
with  its  moral  character,  the  study  of  these  several  objects 
separately  and  together,  seems  necessary,  not  only  fora 
particular  acquaintance  with  each,  but  in  order  to  have 
a  just  idea  of  their  individual  and  collective  influence  on 
each  other,  and  on  morals  and  manners. 

Men  had  usages  before  they  had  laws,  and  these  primitive 
Qssffes  generally  owe  their  origin  to  the  cUmate  of  a  country 
•oa  to  the  occupations  of  its  inhabitants.     The  more  un- 
civilized a  people,  the  closer  is  the  relation  between  their 
moral  habits  and  the  natural  origin  of  these  ;   the  more 
avilized,  on  the  contrary,  so  much  the  more  will  their 
hibits  be  found  to  be  modified,  and  the  natural  and  direct 
influence  of  climate  and  occupation  counteracted  by  extra- 
neous necessities.     Hence  it  ia  that  among  savages,  the 
nuamers  and  moral  habits  are  simple,  and  their  origin  easily 
discovered  ;  while  in  civilized  countries  they  are  of  a  com- 
plex character,  often  difficult  to  understand,  frequently  con- 
tndictory,  and  their  origin  obscure.    In  our  European  states, 
^  more  strictly  national  moral  habits  and  manners  are  to  be 
^d  among  the  rural  population:  the  peasantry  are  nearer 
iiitare,  and  less  sophisticated  than  the  inhabitants  of  towns. 
Cirilization,   by    removing  men   from    the  simplicity  and 
pnrity  of  nature,  tendi  to  corrupt  their  morals  ;    and   as 
P^  cities  are  the   centres  of   civilization,  so   are  they 
Proportionately  corrupt  :  nevertheless,  we  may  glean  some 
potions  of  the  morals  of  a  country  even  in  its  cities  ;  for 
^  Iiere  they  are  found  to  be  good,  it  may  be  fairly  presumed 
^  in  the  country  they  are  better  still. 

Considered  less,  however,  in  reference  to  their  quality  of 
pod  or  bad,  than  as  regards  their  peculiarity  (for  they  may 
ne  very  different  though  equally  good  or  bad),  the  national 
Quuuiers  and  habits  of  different  countries,  when  equally 
civilized,  are  now  hardly  to  be  traced  but  in  a  few  indelible 
features  which  no  circumstances  have  had  power  to  change. 
The  great  facility  afforded  in  the  present  day  for  rapid  com- 
munication between  the  several  parts  of  the  same  country, 
tod  between  one  country  and  another,  has  so  blended  the 
manners  of  the  whole  population,  so  amalgamated  foreign 
vith  domestic  usages,  that  all  the  civilized  parts  of  the 
world  present  a  family  likeness,  in  which  the  peculiarities 
of  eacn  are  only  to  be  discerned  by  the  closest  inspection  ; 
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and  when 

difTereuces 

people,  wc  find  that  this  uationolity  ia  less  a  natun!  tjpe, 

than    the    result   of  a    combiBAtion,    in    wbieh    the  ivpe 

itself  is  liantly  perceptible,   though  its  influeiice  may  M 

disceraed. 

Evpry  epoch  of  society,  says  a  foreign  writer,  Iim 
its  peculiar  virtues  and  vices  ;  and  which  are  found  to  per- 
vade alike  all  nations  equdly  advanced  in  civiliiabon, 
whatever  differences  there  may  bi;  in  other  respects.  Thii 
observation  is  just,  but  we  are  not  to  conclude  finm  it,  Ibat 
the  morals  and  manners  of  all  nations  equally  civiUied, 
are  exactly  similar  ;  that  is,  that  their  virtues  and  vicn 
display  themselves  in  the  same  way:  for  in  highly -ci  viliieJ 
nations,  the  elements,  whose  combination  forms  the  monli 
and  manners  of  a  people,  being  both  extremely  raultiplloi 
and  very  various,  produce,  in  connexion  with  the  iiid«- 
structible  influence  of  locality,  shades  of  difference  somudi 
the  more  marked  as  this  influence  of  locality  is  mon?  ea«f- 
getic  in  its  action  on  temperament  and  disposition.  Tb 
people  of  Great  Britain  and  of  France,  though  equally  ci- 
vilized, are  characterized  by  very  decided  difference»  in 
their  manners  and  moral  habits. 

Every  nation  then,  having  its  peculiarities  of  moral»  an^ 
manners,  more  or  less  discernible,  more  or  less  natunl  xi 
adventitious,  it  should  be  the  business  of  the  traveller  V> 
discover  and  describe  them  to  the  best  of  his  ability.  Tl» 
task  is  however  by  no  means  an  easy  one,  and  to  aie  diti- 
cultiesof  the  subject  itself,  may  be  added,  the  prejudiM 
which  too  otlen  distorts  truth,  and  the  proneness  to  gen^ 
ralize  from  insulated  facts. 

The  morals  and  manners  of  a  people,  particularly  whenot 
a  complex  character,  must  be  learned  by  the  observatioa  of 
the  conduct  of  men  in  all  the  several  relations  of  life,  yxi>\i 
and  private;  for  their  public  acts,  in  many  cases,  toe  em- 
trolled  by  opinion;  the  standard  of  which  opinion  is  àf 
prevailing  moral  feeling.  The  nrinciples  which  sctuU 
men  in  their  private  dealings  will  oe  generally  found  to  pn- 
dominate  in  their  institutions,  and  while  the  character  of 
these  is  examined,  the  customs  and  usages  of  private  lift 
must  be  strictly  scrutinized,  and  all  the  observations  nada 
must  be  as  numerous  and  as  diversi^ed  as  possible. 

To  enter  into  all  the  details  of  this  vast  subject  wonld  be 
to  write  a  Toltune,  or  swell  the  present  work 
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nient  size  ;  nevertheless,  it  is  of  such  paramount  importance 
that  we  would  go  into  it  at  some  length,  were  it  not  already 
treated  in  a  reij  satis&ctory  manner  hy  an  author  of  ac- 
knowledged abihty,  Miss  Martineau,  who,  in  her  book  on 
*' Morals  and  Manners,"  gives  the  fullest  instructions  for 
the  way  in  which  these  should  be  observed.  To  that  work, 
therefore,  we  refer  the  reader,  contenting  ourselves,  in  this 
place,  with  stating  briefly  a  few  questions  for  the  traveller's 
eonsideratioiL 

Are  the  inhabitants  generally  an  imaginative  or  a  reflect- 
ing people?    Are  they  lively  or  phlegmatic?    Are  they 
distioguished  by  any  particular  virtues  or  vices,  and  what 
are  tl^se  ?    Are  they  orave  or  cowardly  ;  proud  or  modest  ; 
bo^itable  or  inimical  to  strangers  ;  cruel  or  humane  ;  con- 
fiding  or  distrustfiQ  ;  witty  or  obtuse  ?  Are  they  peaceable  or 
virlube;    patriotic  or  cosmopolite;    industrious  or  idle; 
•ober  or  debauched  ;  fhuik  or  deceitful  ;    religious  or  pro- 
line ;  liberal  or  parsimonious  ;  honest  or  thievish,  &c.  ? 

The  inquirer  should  also  ascertain  whether  the  present 
moral  character  of  the  people  results  more  immediately  from 
the  influence  of  soil  and  climate,  which  determining  the  na- 
ture of  their  food,  and  their  physical  constitution,  modifies 
their  disposition,  or  from  the  laws,  the  religion,  the  industry 
or  the  wealth  of  the  nation  individually  or  collectively;  and 
in  either  case,  in  what  way  the  cause  operates.  In  like 
Dttoner  it  should  be  ascertained  how  far  the  native,  or 
pnmitively  national  character  has  been  modified  by  the  in- 
troduction of  foreign  manners  and  morals,  and  in  what 
circumstances  the  essentially  native  character  is  most 
<li«cemible. 

In  some  countries  a  great  disparity  may  exist  between  the 
morals  and  manners  of  the  people  and  their  institutions  ; 
vhere  this  is  the  case,  what  reason  can  be  assigned  for  this 
anomaly,  and  how  might  that  harmony  between  them  be 
effected,  without  which  a  people  cannot  long  be  happy  or 
prosberons? 

PHYSICAL  CONSTITUTION.— Climate,  we  have  said, 
has  great  influence  over  the  moral  character  ;  but  its  efiects 
on  the  physical  constitution  of  a  people  is  much  more  evident, 
as  it  is  more  direct.  It  is  a  recognised  fact,  that  temperate 
climates  are  the  best  suited  to  the  perfect  development  of 
flie  physical  powers  of  man,  and  that  in  proportion  as  we 
quit  tnose  favoured  zones,  where  a  congenial  temperature 
gives  the  most  perfect  tone  to  the  body,  and  enter  upon  the 
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equatorial  or  polar  regions,  we  find  (either  that  the  too  gre&t 
heal  of  the  Ibrmer  enervates,  or  that  the  icy  breath  of  the 
latter  impcdee  the  vital  functions.  There  are,  howeTer, 
many  intermediate  gradations  hetween  these  extremes,  and 
that  not  only  in  countries  situated  under  different  latitudei, 
but  in  different  parta  of  the  same  country. 

We  shall  not  enter  into  the  details  of  the  various  effecti 
which  different  climates  and  localities  have  on  the  phjsied 
constitution  of  man,  and  tlieir  several  modes  of  sctiwi;  it 
is  for  experience,  study,  and  sagacity,  to  discover  and  ex- 
plain them  ;  but  we  would  remark  that,  besides  the  dirccl 
mfluence  of  climate,  the  soil,  the  food,  the  manner  orhving. 
all  tend  collectively  to  fonn  the  physical  constitution;  whicEi 
constitution  the  traveller  must  describe,  endeavouring  (t 
the  same  time  to  explain  its  cause. 

It  is  not  OUT  province  to  enter  into  discussiona  of  MJ 
kind,  and  therefore  without  even  alluding  to  the  opiniOM 
which  have  been  formed  of  the  origin  of  the  human  net, 
from  the  fact  of  the  great  dissimilarity  in  the  extern»!  «p- 
pearances  and  corporeal  facultie  of  man  in  different  paRi 
of  the  world,  we  shall  merely  direct  the  attention  of  the  IB- 
veller  to  the  ohser>'ation  of  all  that  constitutes  the  pht- 
sical  condition  of  the  people  of  the  country  he  amy  k 
examining. 

It  is  essential  to  notice  the  general  stature  of  the  peop1t< 
the  form  of  their  bodies  generally,  and  the  proportion)  «f 
their  limbs;  the  form  of  the  skull  and  the  &cial  aiislCi 
the  features;  have  these  any  thing  which  distinguisbc* 
them  from  other  people?  Their  hair, — its  colour,  is  i' 
smooth  or  woolly  ?  Their  beard  ;  the  colour  and  texture  of 
their  skin.  Are  they  generally  handsome  or  ugly  »  Hs'f 
they  much  or  but  little  muscular  strength  f  Are  they  re- 
markable for  the  peculiar  perfection  of  any  of  their  orgw». 
M  that  of  sight,  of  hearing,  of  smelling  ;  or  for  any  cor- 

Ïoreal  faculties,  as  speed  in  running,  focitity  of  climbmg,  d 
iving  andremaiuing  long  underwater,  or  for  nimblenessuid 
dexterity,  or  the  reverse  *  Can  they  fast  longer  than  othcC 
people  1  Have  certain  poisons,  known  to  be  highly  danger- 
ous to  others,  little  or  no  effect  upon  them  f  "The  tma 
medicines  and  the  same  kind  of  food  are  known  to  have 
very  different  effects  upon  the  inhabitants  of  different  re- 

{[ions.  What  is  the  age  of  puberty  of  girls  and  bovsV  ll 
abour  easy  with  the  women  or  the  reverse  ?  Are  the  inlu- 
bttants  of  the  country  subject  to  any  endemic  or  c(   '  ~~' 
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maladies,  and  of  what  kind  ?  Are  they  remarkable  for  any 
particular  deformi^,  elephantiasis,  goitre,  &c.?  What  is 
the  ordinary  length  of  life  ?  Are  instances  of  longevity 
common  or  rare  ?  and  whether  life  be  remarkably  long  or 
short,  to  what  may  either  be  attributed  ?  Are  any  gym- 
nastic  or  other  exercises  practised  for  the  purpose  of  pre- 
serving and  increasing  the  physical  energies  ? 

Wherever  the  physical  constitution  of  the  inhabitants 
{H^esents  any  thing  remarkable,  the  cause  should,  as  far  as 
possible,  be  ascertained  and  pointed  out;  adding  sugges- 
tions lor  the  remedy  of  whatever  may  be  injurious  to  health 
and  strength. 

LANGUAGE. — ^If  the  characteristic  differences  in  the 
physical  constitution  of  the  differentfamilies  of  mankind  have 
s  tendency  to  inspire  doubts  in  some  minds  as  to  the  Mo- 
nic  account  of  the  creation,  the  structure  of  languages, 
not  less  different  in  different  parts  of  the  world,  would  seem 
ttill  further  to  confirm  these  doubts.     Upon  this  part  of  the 
subject,  however,  we  shall  not  touch  ;  the  fact  of  a  great 
diversity  of  languages  is  positive,  and  the  utmost  result  that 
we  can  hope  to  obtain   from  philological  in(][uihe8   into 
^e  languages  of  different  people,  is  the  throwing  of  some 
^^  light  upon  the  origin,  the  emigrations,  or  the  inter- 
communications of  different  nations.     The  more  immediate 
olyects  of  research  into  various  languages  spoken  on  the 
^  of  the  earth,  are  the  knowledge  and  understanding  of 
the  languages  themselves. 

The  particular  observations  to  be  made  on  languages  may 
comprise  eenerally  three  principal  objects,  l^honology  or 
4e  sounds,  the  pronunciation  of  the  elementary  articula- 
tjOQg;  Etymology^  or  the  origin  of  words,  with  their  succes- 
iivemutations  ;  and,  Ideology^  or  the  grammatical  form  and 
idiomatic  structure  of  language. 

With  regard  to  the  sounds  of  letters  or  syllables,  it  is 
often  utterly  impossible  to  express  them  by  writing,  so  that 
^less  a  traveller  acquire  a  perfect  pronunciation  of  any  par- 
ticular language,  he  can  never  make  that  pronimciation 
properly  known.  He  may  nevertheless  describe  the  general 
sound  of  a  tongue  as  sibilant,  or  guttural,  or  nasal,  or  harsh, 
or  smooth  and  euphonious,  &c.     He  may  even  attempt  to 

gve  an  idea  of  particular  sounds,  by  comparing  them  to 
town  sounds  in  his  own  language  ;  but  this  idea  will  ge- 
^icrally  be  at  best  but  imperfect.  It  may  be  remarked  that  a 
Teiy  great  susceptibility  to  the  delicate  shades  of  sound  is 
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esBcntial  to  the  person  wlio  would  examine  into,  and  give 
an  account  of  the  peculiar  pronunciation  of  puticukr 
people. 

In  studying  the  etymology  of  a  language  the  main  cibject 
is  to  discover  the  roots  of  words,  aiid  to  eliminate  tberv- 
fh)m  the  preâxcB  and  postfixes,  the  explicatives,  the  priva- 
tivca,  the  augmentatives,  and  diminutives,  &c,,  with  which 
they  are  incorporated  ;  the  changes  introduced  for  the  sake 
of  euphony  must  also  be  particularly  attended  to.  Therool  of 
a  vord  being  obtained,  its  native  or  foreign  origin  may  br 
in  part  inferred  from  the  greater  or  less  abundance  of  woidi 
in  which  it  is  found  associated,  and  when  discovered  to  bt 
foreign,  it  leads  a  clue  by  which  to  guide  us  in  the  obscure 
history  of  the  emigrations  and  inter- commun ication  of  dif- 
ferent nations  and  people.  Etymology  also  takes  cogniunce 
of  onomatopeia  and  the  similarity  of  words  in  différent  Ub- 
guages,  to  express  the  same  or  analogous  objects  and  ideu. 
Ilut  much  caution  is  necessarr  not  to  conclude  too  rsiUj 
from  similarities  very  often  purely  accidental. 

Idcolt^^,  as  applied  to  philology,  is  that  part  of  iJif 
science  which  treats  of  the  mechanism  ofa  language,  the  ciil- 
localion  of  its  words  as  expressive  of  ideas  and  their  con- 
nexion.     Children,  it  is  observed,  express  tliemselves  in 
monosyllables,  or  at  least  make  use  of  those  words  oolj 
which  express  the  principle  or  most  comprehensive  iJt*i 
supplying  the  place  of  connecting  words  and  inflexion».  tC" 
by  pantomime.    Analogy  would  induce  us  to  believe  a/^*" 
that  the  same  observation  would   apply  to  whole  na^OM' 
This,  however,  is   not   always  the  case.      The  Chinese,  ' 
highly-civilized  people,  have  a  language  essentially  mono- 
syllabic and  atactic  ;  the  American  Indiana,  on  the  contrary, 
have  B  language  essentially  polysyllahic  and  syntactic.    The   i 
omission   of  connecting   words,  in  the  case  of   chtldrcX' 
or  of  some  savages,  may  arise  from  paucity  of  ideas,  or  of 
words  to  express  them  ;  but  it  mny  jdso  originfde  in  quick- 
ness of  apprehension,  even  where  words  abound,  as  when  il 
is  felt  that  time,  place,  and  the  circumstances  generally,  u  | 
connected  with  the  subject  of  discourse,  are   sufficieiitl} 
understood  by  the  use  of  a  few  principal  words;  the  lan- 
guage then  becomes  elliptical.     The  saying  "a  word  10  the 
wise"  explains  our  meaning.     Be  this, however,  as  it  nuf, 
the  structure  of  languages  is  very  various.     In  one  plscf 
it  is  composed  of  monosyllables,  in  another,  of  polysyllaolei; 
in   one  the  modifications  of  a  principal  idea  ore  rendered 
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sensible  by  little  connectiiig,  though  separate,  words;  in 
others,  bj  prefixes  and  postfixes  ;  in  a  third,  by  inflections 
or  systematically  arranged  changes  in  the  terminations  of 
the  principal  words,  whether  nomis  or  verbs.  Some  lan- 
guages are  direct  in  their  construction,  the  words  being 
eoUocated  in  the  simple  and  natural  order  in  which  the 
ideas  are  formed  ;  others  are  more  or  less  transpositive,  the 
natural  (xrder  of  the  words  being  wholly  or  partially  re- 
versed. The  langua^  of  some  nations  abounds  in  tropes 
and  metf^hors.  and  is  therefore  highly  poetical  ;  one  idea 
being  eicpressed  by  awakening  another,  in  which  the  relations 
aie  not  only  analogous,  but  more  evident  ;  the  language  of 
other  nations  again  is  prosaic  and  positive.  We  ^ude  to 
the  common  spoken  language  of  a  people  ;  that  of  savages 
is  often  ver^  poetical  wimout  aiming  at  poetry.  Proverbs 
or  proverbial  expressions,  being  the  wisdom  of  ages,  can 
only  be  found  amonff  an  old  people,  and  often  throw  consi- 
derable  light  upon  their  history  and  ancient  manners.  It  is 
^nerally  believed  that  proverbs  are  more  common  with  the 
inhabitants  of  warm  than  of  cold  climates,  but  this  we  hold 
to  be  an  error.  It  is  the  long  existence  of  a  people,  and 
the  multiplicity  of  the  relations  in  which  they  stand  to  men 
and  things,  which  give  rise  to  proverbs.  In  highly-civilized 
countries  proverbial  expressions  are  confined  to  the  people  ; 
but  to  return. 

The  ideology  or  structure  of  languages,  should  be  parti- 
colarly  noticed  by  travellers  when  competent  to  do  so  : 
their  idiomatic  expressions  and  grammatical  system  should 
be  fully  explained,  and  their  peculiarities  pointed  out, 
or  their  resemblance  to  other  languages  clearly  shown. 
Sometimes  the  ideology  of  two  languages  is  essentially 
the  same,  though  their  etymolo^  has  no  connexion;  and 
sometimes  the  reverse  of  this  is  observable.  The  pho- 
nology is  the  most  variable  of  all  the  characteristics  of 
laiMrnages. 

The  object,  we  have  said,  is  to  endeavour  to  throw  light 
iq>on  the  obscure  history  of  mankind.  When  a  traveller, 
however,  has  not  the  knowledge  necessary  for  entering  fully 
into  philcdogical  disquisitions,  he  may  nevertheless  do  some- 
thing in  the  wa^  of  collecting  materials  for  others;  and 
whenever  he  visits  a  nation  or  tribe  whose  language  is  little 
known,  he  should  make  a  vocabulary  of  as  many  words  as 
possible,  noting  the  pronunciation  to  the  best  of  his  ability, 
and  observing  particularly  the  variety  of  vowel  sounds,  and 
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the  difference  in   the  articulation  of  wbat  may  be  regarded 
as  the  same  consonant. 

We  have  hitherto  treated  only  of  oral  or  spoken  language. 
The  generality  of  savage  nations  know  do  other;  but  ideal 
maybe  and  are  conveyed  to  the  mind  tbraugh  the  pje  at 
well  as  by  the  car,  and  this  manner  of  conveyiiie  a  language 
is  called  writing  or  written  language,  in  contraoïstinction  to 
that  which  is  simply  oral. 

Written  langage,  in  the  large  sense  of  the  word,  embracet 
two  distinct  kmdï  of  writing;  the  one  ideographic  and  the 
other  phonetic.  In  the  former,  material  objecta  are  repre- 
sented to  the  eye  by  pictured  resemblances  more  or  less 
perfect,  and  abstract  ideas  by  the  représentation  of  thoM 
objects  which  most  naturally  awaken  them,  or  both  by  cer- 
tain conveutioual  symbols.  In  phonetic  writing,  conven- 
tional signs,  not  being  symbols,  stand  either  for  elemental^ 
or  syllabic  sounds,  the  recollection  of  which  is  immediately 
briiught  to  the  mind  at  dight  of  the  characters,  so  that  the 
mind  hears  througli  tlie  medium  of  the  sight.  Uliiroat«ly 
tbe  sight  of  a  word  suggests  at  once  the  idea  intendi;d  to  be 
conveyed  by  it  without  any  reference  to  its  sound,  or,  the 
indirect  procesB  is  so  rapid  as  to  be  imperceptible. 

The  Mexican  picture-writing,  tbe  Egyptian  Hieroglyphics, 
and  our  own  letters,  are  examples  of  tbe  three  great  classe* 
of  writing.  It  may  however  be  observed,  that  from  picture- 
writing  to  letters,  there  has  ever  beeu  a  regular  gradation  ;  av- 
is shown  in  tbe  Hieroglyphic,  the  Hieratic  and  tbe  Demoiic, 
or  Enchorial  writings  of  the  Egyptians  ;  and  even  at  ihp 
present  day  tbe  three  kinds  of  writing  are  sometimes  useiL 
together,  particularly  in  those  writings  of  civilized  nalion» 
where  the  economy  of  space  Is  important. 
'  Phonetic  writing  implies  a  high  state  of  civilization  ^ 
whereas  picLure-writing  whether  figurative  or  symbolical  i» 
in  use  among  many  savage  tribes;  and  we  strongly  rcconi- 
mend  to  travellers  lo  take  correct  copies  of  all  such  wherever 
he  may  and  it,  and  to  ascertain,  if  possible,  the  exact 
interpretation  of  it  from  the  natives  themselves  ;  he  aboutd. 
go  stili  further,  and  learn  whether  this  kind  of  bieroglypbitf 
writing  be  arbitrary  with  individuals  :  whether  each  aeparatff 
horde  has  a  secret  writing  known  only  to  itself;  or  wbclber 
there  is  a  general  and  widely-estended  system  understood 
alike  by  hordes  speaking  diflerent  languages  ;  as  the  Arabic: 
ciphers  are  understood  by  all  European  nations.  If  iher^ 
'e  a  fj'iteni,  the  traveller  will  do  well  to  leant  it,  tocopyaiK' 
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explain  it,  adding  such  criticism  as  may  lead  to  elucidate  so 
interesting  a  suEject  as  the  process  by  which  mankind  en- 
desTour  to  communicate  their  ideas  to  each  other,  and  to 
preserve  the  remembrance  of  past  events. 

Of  phonetic  writing,  it  is  eJmost  superfluous  to  speak,  as 
it  b  used  only  by  the  most  civilized  people,  and  the  lan- 
guages and  manner  of  writing  of  all  these  are  well  known  ; 
thtt  some  write  from  left  to  right,  others  from  right  to  left, 
nd  some  both  ways  alternately,  some  in  upright  columns. 
With  some  the  vowels  are  written  ;  by  others  they  are  en- 
tirely omitted,  or  their  place  supplied  by  marks  placed  over 
(»r under  the  line  ;  some  leave  no  spaces  between  the  words, 
and  others  do  ;  some  punctuate  the  parts  of  sentences,  and 
others  do  not,  &c. 

The  materials  on  which  writing  is  and  has  been  executed 
vevery  various.  Stones,  unbumt  bricks,  wood,  and  the 
Wk  and  leaves  of  trees,  papyrus,  wax,  bones  and  ivory, 
shells,  prepared  skins  or  parchment,  linen,  paper  of  various 
U&ds,  metals,  &c. 

From  the  above  observations  on  langages  both  spoken 
^d  written  may  be  easily  gleaned  what  should  fix  the  atten- 
tion  of  the  inquiring  traveller  on  the  subject  ;  and  if  to  de- 
tub  on  the  particular  language  of  any  people,  he  be  enabled 
to  add  a  satis£atctory  account  of  its  origin  and  its  general  con- 
ation with  the  history  of  the  people  who  speak  it,  he  will 
'^der  an  essential  service  to  general  science. 

DR£SS. — ^The  way  in  which  different  people  clothe  them- 
'^Ives,  or  their  dress,  depends  in  great  part  on  the  climate 
^y  inhabit.  In  cold  countries  they  use  ftirs,  woollen  stuffs, 
*c.  In  hot  countries,  on  the  contrary,  they  either  go  naked 
^together,  or  use  very  slight  clothing.  In  countries  subject 
to  great  change  of  temperature  there  is  a  winter  and  a  sum- 
iBer  dress. 

The  mode  of  living,  exercises  an  influence  over  the  forms 
of  dress;  thus  the  higher  orders  among  the  Turks,  the  Per- 
fiaos,  and  the  people  of  the  East  Indies,  wear  wide  and  flow- 
^  diresses,  such  as  are  fit  only  for  a  sedentary  and  indolent 
^&tt  of  people.  Mountaineers,  hunters,  and  tillers  of  the 
S^oond,  as  also  certain  handicraftsmen,  are  compelled  by 
the  very  natiire  of  their  occupations  to  use  vestments  fitting 
to  the  body,  and  so  made  as  not  to  incommode  its  move- 
lOeDts. 

The  degree  of  civilization  and  wealth  of  a  people  deter- 
niine  the  kind  of  materials  used  for  dress  ;  among  savages 


wp  find  skins  more  or  less  pre{iiired,  or  some  coarse  si 
vaaiip.  of  tbe  bark  of  trees,  of  grasses,  Etc.,  whilst  in  opulsnl 
nations  we  see  fine  cloths,  muslins,  lilks,  velvets.  ricD  bro- 
cades interwoven  with  gold  and  silver,  &c.  With  the  fcinncr 
the  omamenla  arc  the  gaudy  feathers  of  birds,  the  tattooinf 
of  ditierent  parts  of  tbe  body,  collars  and  bracelets  cd' tisii 
bones,  &c  With  the  latter  the  ornaments  consist  of  golà 
and  silver  exquisitely  wrought,  precious  stones  cut  and  po- 
bshed,  pe.irls  set  with  ^ent  art,  &c.  S:c. 

The  laws  also,  in  some  countries,  regulate  wholly  or  in 
part  tbe  costume  of  the  people  :  these  sumptuary  law»  Je- 
termiue  the  materiats,  the  colours,  and  the  form  of  the  habi- 
liments for  different  orders,  classes  and  ranks. 

Among  some  people  we  find  a  nstional  costume  distia- 
guiahable  either  by  the  colour  of  the  stuffs  or  the  (brm  of  the 
dress,  or  both  ;  the  manner  of  wearing  the  beard,  of  cutting 
tbehnir,  &c.,  are  in  many  cases  peculiar. 

In  some  countries  dress  is  above  all  things  subject  to  lb* 
caprices  of  iashion,  while  in  others  it  never  changes. 

Thus  the  observations  to  be  made  by  the  traveller  on  liie 
costume  of  a  people  must  embrace  the  different  objpeti  « 
have  enumerated;  he  must  specify  the  materials  of vhick 
the  clothing  is  made,  its  colours  and  forms,  and  the  WOT  i" 
which  it  is  worn  :  do  the  people  go  with  heads  uncovered, 
or  what  kind  of  caps,  turbans,  Sec.  do  they  wear  ;  ho*  /><> 
they  wear  the  hair  and  beard  ;  are  the  legs  and  feet  unco- 
vered, or  what  do  they  wear  on  them  ?  If  religious  injunc- 
tiona,  or  sumptuary  laws,  or  custom,  which  bas  often  ih^ 
force  of  law,  determine  the  particular  dress  of  difftrcn' 
classes  in  the  social  hierarchy,  how  are  those  rsaka  n' 
professions  distinguished?  What  is  the  difference  betweffl 
the  winter  and  the  summer  dresses?  In  what  do  the  itf- 
naments  worn  by  the  people  or  by  particular  classes  con- 
sist? Is  it  the  men  or  the  women  only  who  wear  onu- 
ments,  or  both  ;  what  is  the  difference  in  the  ornament) 
worn  by  the  two  sexes?  Is  there  any  difference,  W 
what,  between  the  dress  of  married  and  imniarricd  )>creon»? 
What  is  the  mourning  costume  of  the  people,  aud  ho" 
do  t)ioy  dress  on  festive  occasions,  &c.  ?  Do  the  mon  go 
armed  ;  and  if  so,  what  kind  of  arms  do  they  babituallf 
carry? 

The  gloomy  or  cheerful  disposition  of  a  people,  theif  , 
simplicity  or  pride,  good  sense  or  vanity,  are  UtoBg\y 
mEtiKed  in  theii  costuiue. 
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In  civilized  countries,  the  dress  of  the  working  classes 
is,  to  a  certain  extent,  a  criterion  of  their  more  or  less 
easy  circumstances.  Food  and  indispensable  clothing  are 
the  first  re(]^uisites,  and  it  is  not  till  these  are  supplied, 
that  men  think  of  superfluities  ;  hence,  when  these  latter 
are  found  among  the  lower  classes  either  in  the  quantity 
or  the  quality  of  their  apparel,  they  may  be  pronounced 
comfortably  circumstanced. 

We  must  not,  however,  rashly  judge  of  the  flourishing 
state  of  a  people  in  general,  from  the  display  they  make 
of  ornament  ;  for  it  b  sometimes  true,  as  a  judicious  ob- 
server has  remarked,  that  *'  the  lower  orders  in  a  coun- 
tiy  wear  rings  and  trinkets  of  gold  and  silver  only  because 
they  have  not  an  opportunity  of  placing  their  savings  ad- 
vantageously." Nevertheless,  this  is  not  an  axiom;  one 
people  may  be  more  vain  or  less  industrious  than  another, 
and  may  prefer  an  ostentatious  display  of  their  wealth  to 
real  comfort,  or  even  to  an  increase  of  their  fortune, 
when  this  is  only  to  be  secured  by  increase  of  fatigue, 
and  the  anxiety  inseparable  from  speculation. 

Besides  the  details  of  dress  itself,  the  observer  should 
notice  whether  or  not  it  be  suitable  to  the  country  or  to 
the  habits  of  life  of  those  who  wear  it;  whether  the  fash- 
ions be  domestic  or  foreign  ;  whether  the  materials  be  of 
domestic  &bric,  or  brought  from  other  countries,  and 
whence. 

Finally,  is  there  any  thing  peculiarly  advantageous  or 
defective  in  the  costume,  and  lif  the  latter,  how  might  it 
be  remedied? 

FOOD. — Physiologists  tell  us,  from  the  inspection  of  the 
teeth  and  stomach   of  man,   that  he   is 'omnivorous,  and 
experience  shows   this  to   be  in  reality  the    case;  for  if 
there  be  people  who  live  entirely  on  vegetables,  it  is  not 
from  obedience  to  any  law  of  nature,  but  in  consequence 
of  some  superstitious  observance,  as  with  the  Hindoos,  or 
from  want  of  the  knowledge   of  the  mode  of  procuring 
other  kinds  of  food,   as  is  the   case  with   certain  savage 
tiibes,  who  find  in  berries   and  roots   and  other  sponta- 
iteous  fruits  of  the  earth,  the  means  of  supporting  a  mise- 
^le  existence  ;  there  are  some  who,  according  to  the  ré- 
citions of  travellers,  eat  a  kind  of  earth.     Even  in  civi- 
lized Europe  there  are    classes   of  men  who   seldom  cat 
ineat,  such  as  the  shepherds  of  the  Alps,  the  Irish  pea- 
*ftatry,  &c.  :  but  then  this  is  from  poverty,  and  not  firom  in- 
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clination  nor  any  phjatcal  inability  in  man  for  such  nourish-  | 
mont,  i'or  they  all  eat  meat  when  they  can  get  it.  The  J 
tribes  which  hunt,  live  on  the  flesh  of  the  animals  they  ] 
kill,  and  clothe  thernselvea  with  the  skine  :  manv  tribei  i 
live  almost  entirely  on  fish;  and  herdsmen,  on  the  meat  | 
ftunished  by  their  flocks  ;  while  those  who  cultivate  the  | 
land,  feed  indilferently  on  flesh  and  on  the  fruits  of  tlie  | 
earth.  I 

Ai  it  is  evident  then,  that  man  is  so  constituted  as  to  feed 
on  a  great  variety  of  aliments,  it  is  probable  that  a  Just  pro- 
portion of  animal  and  vegetable  food  is  more  beneficial  than 
either  exclusively  ;  though  against  this  presumption  ttiet« 
exist  some  striking  excepLons.  If,  however,  there  arc  peo- 
ple whose  health  does  not  seem  to  suffer  from  the  exclusive 
use  of  animal  or  of  vegetable  diet,  it  is  nevertheless  true  tliat 
the  temperament  and  physical  constitution  of  man  are  greatly 
and  directly  modified  ny  the  kind  of  food  on  which  be  habit- 
ually lives.  Thus  fish  diet  is  said  to  render  prolific,  flesh 
to  give  strength,  fruit  and  vegetables  to  render  men  mild, 
but  timid;  strong  liquors  to  make  them  quarrelsome  and 
brutal,  wine  to  make  them  cheerful,  kc.  ;  and  all  together  la 
give  health,  strength,  and  cheerfiilncss,  provided  tfant  glut- 
tony on  the  one  hand,  and  abstemiousness  on  the  other,  be 
not  pushed  to  excess. 

It  is  with  nourishment  as  with  every  thing  else  anong 
civilized  people;  not  content  with  mere  variety  of  food  ana 
simple  cooking,  they  have  leanjt  to  dress  their  victuals  in  an 
endless  variety  of  ways,  and  to  excite  their  palled  appi-tiies 
by  all  sorts  of  stimulants  ;  thus  taking  into  their  surcfaarsed 
stomachs  substances  whose  effects  are  contradictory,  they 
make  themselves  tlie  willing  slaves  of  the  thousand  iila  which 
spring  from  intemperance,  and  render  themselves  incapable 
of  enjoyment  from  a  desire  to  enjoy  too  much,  or  from  nut 
knowing  how  to  enjoy  in  moderation.  This  however  is  the 
case  only  with  the  opulent,  the  middle  classes,  which  are 
the  most  numerous,  being  restrained  by  want  of  pecuniuy 
means,  are  found  to  be  more  abstemious,  and  theretore  enjoy 
better  health,  and  are  more  robust. 

We  have  said  that  in  a  well  administered  community  «U 
the  parts  of  the  great  whole  should  harmonize,  this  is  not 
the  case  where  the  rich  revel  in  superfluities  of  every  kind, 
whilst  the  industrious  part  of  the  nation,  the  tiUera  of 
the  soil  and  the  labourers,  are  in  want  of  the  neceaauica 
ofUfe. 
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On  the  subject  of  food,  then,  the  traveller  should  observe 
whether  it  consists  generally' of  flesh,  properly  so  called,  or 
fiywl  or  fish,  or  milk  and  its  various  preparations,  or  vege- 
tables or  fruit,  or  several  of  these,  or  all  of  them  indifferently. 
Are  the  provisions  eaten  fresh  or  salted,  raw  or  cooked,  and 
if  the  latter,  in  what  way  ?    When  the  food  is  different  for 
diferent  classes,  the  difference  should  be  specified.     Is  the 
same  kind  of  food  eaten  all  the  year  round,  or  is  it  different 
accQrdiii|^  to  the  seasons  ?    Is  there  any  species  of  food  con- 
sidered impure,  or  which  is  prohibited  by  superstition  or 
file  ordinances  of  religion  ;  if  so,  what  are  the  objects  so 
prohibited  f     What  is  the  ordinary  beverage  of  the  se- 
venl  classes  of  the  people,  and  what  are  their  fermented 
fiqpors  f    Are  children  allowed  to  eat  of  every  thing  like 
grown-up  persons,  or  is  th^e  any  difference  in  this  respect, 
lodwhat? 

Has  the  general  food  of  the  people,  within  known  periods, 
imdergone  any  change  by  the  mtroduction  of  foreign  usages 
or  fhxDi  other  causes  ;  what  are  those  changes,  and  wnat 
effect,  if  any,  does  that  seem  to  have  had  on  the  physical 
constitution  or  moral  character  of  the  people  ? 

Il  any  thing  eaten  by  the  people  observed  to  have  anv 
pttticufarly  deleterious  effect  :  or  do  they  eat  any  thing  with 
UQPonity  which  is  elsewhere  considered  unwholesome  ? 

^uff  and  tobacco,  opium,  beng,  &c.  cannot  be  regarded 
M  vticles  of  food,  but  as  when  used  habitually  or  in  excess, 
J^are  perceived  to  have  decided  effects  either  on  the 
1^  or  on  the  digestive  organs,  the  abuse  of  these  stimu- 
l^ts  should  be  mentioned. 


SECTION  II. 


HABITATIONS. 


Whenever  men  live  together  in  fixed  habitations,  there  is 
H&it  degree  of  civilization  ;  hunting  tribes  it  is  true,  raise 
^^^,  but  these    are  generally  slight  in  construction   and 
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of  tomporarv  occupancy,  as  titer  live  in  them  only  so  long 
u  the  neighbourhuod  can  rtiraish  tbem  with  giunp.  Pattoral 
tribes  have  more  solid  habitaliona,  and  they  reûdc  longer  on 
the  same  spot,  for  the  vegetable  productions  of  the  ptaini 
where  they  encamp  afford  a  greater  supply  of  food  for  their 
cattle,  and  consequently  fur  themselves,  than  is  obtained  by 
the  meagre  produce  of  the  chase.  These  encampmenia  cun- 
sist  of  tents,  or  wixiden  houses  upon  wheels,  aa  is  the  cbm 
with  some  of  the  Tartar  hordes  ;  but  still  they  are  not  fixed 
residences.  Tribes  of  hshers  have  sometimes  penoanent 
abodes  or  towns  ;  but  deri\-iiig  their  subsistence  from  the 
waters  which  they  possess  in  common,  they  are  hardly  more 
civilixed  than  wanderiug  hordes. 

In  general  the  establishment  of  towns  can  belong  only  to 
a  people  who  cultivate  the  earth,  at  least  to  a  certain  extent. 
Now  as  soon  as  the  laud  is  cultivated,  notions  of  property 
prevail,  whence  regulations,  laws,  and  those  multiplied  soci^ 
relations  which  announce  incipient  civilization. 

We  must  not  however  be  deceived  by  names,  or  hnagine 
that  a  town  always  means  what  we  ao  designate  in  Europe, 
or  that  it  is  always  a  collection  of  bouses  disposed  in  stre«U^ 
such  as  we  are  in  the  habit  of  seeing,  no  more  than  wbc 
speaking  of  a  king,  we  are  to  conclude  that  be  inhabits 
palace,  and  is  surrounded  by  the  pageantry  of  the  princes  i 
civihzed  states.  There  are  towns,  and  even  principal  townM 
far  more  iusiguificaut  than  tlie  poorest  of  our  villages,  i  ' 
kings  much  poorer  than  the  poorest  of  our  peasants.  By  --^m 
word  Town  then,  we  understand  generally  any  asseniblMV  oM 
dwellings,  whether  above  or  underground,  where  men  ubi'' 
tually  reside,  and  such  we  say  aimounees  civilizatiau  an^ 
furnishes  the  measure  of  it.  It  is  in  the  cities  and  towns  iw 
all  countries,  from  the  most  to  the  least  civilized,  thai 
traveller  will  be  able  to  glean  the  greatest  sum  of  infonme 
tion  regarding  the  civilization  of  those  countries.  In  then* 
it  is  that  he  will  find  the  chief  establishmenta  of  every  kind  S 
and,  accordhigly  in  treating  of  cities  and  towns,  we  will  tak0' 
the  largest  and  most  flourishing  as  a  type,  and  will  endea- 
vour to  direct  the  traveller's  attention  not  oidy  to  every  thin^ 
regarding  the  towns  themselves  as  collections  of  habitations» 
but  also  to  those  numerous  establishments  which  are  ccn-' 
trahzed  in  cities. 

CITIES  AND  TOWNS.— What  is  their  rank  as  capital. 
government,  provincial,  or  district  town,  borough,  village. 
Jj(c.    Whftt  is  the  name,  and  the  origin  «od  etgnoâqgycf  llw  i 
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name  ?  It  sometimes  happens  that  towns  change  their  names  ; 
but  this  change  of  names  and  the  circumstances  which 
occasioned  it  belong  to  the  history  of  the  towns. 

Is  the  town  open  or  enclosed,  and  in  the  first  case  is  it 

desirable  that  it  be  enclosed  or  fortified  and  why  ?  this  will 

of  course  depend  upon  its  own  importance,  upon  its  strata- 

^cal  position  or  upon  the  dangers  of  attacks  to  which  it 

IS  liable.     It  is  therefore  in  the  chapter  which  treats  of  a 

conntry  considered  in  a  military  point  of  view  that  we  shall 

enter  into  details  on  this  subject.     If  the  town  be  fortified 

ereiy  thing  regarding  the  fortifications  should  be  detailed  ; 

for  the  manner  of  doing  which  we  refer  to  the  above  men- 

tkmed  chapter  on  militaiy  considerations. 

How  is  the  town  situated  with  regard  to  the  country 
generally  ;  is  it  in  a  central  position  or  near  the  frontier  ; 
«bat  is  its  distance  fVom  other  towns,  from  the  nearest 
fifftresses,  from  sea  ports,  &c?  What  its  longitude  and 
ktitade,  its  height  above  the  level  of  the  sea,  its  climate 
•nd  general  salubrity  ? 

What  is  the  particular  site  of  the  town  ?  Is  it  placed  on 
^  eminence  or  on  the  side  of  a  hill,  and  at  what  height 
^Te  the  plain,  or  in  the  plain  itself;  on  the  borders  of 
^  sea  or  of  a  lake  ;  on  the  right  or  left  bank  of  a  river 
w  on  both  sides  ?  What  is  the  greatest  length  and  breadth 
m  different  directions,  its  circumference  and  the  square 
■if&ce  it  occupies  ?    Note  the  nimiber  and  the  name  of  the 

Sicipal  streets,  bridges,  and  squares  or  places,  and  their 
ensions;  how  they  are  constructed  and  paved.  Are 
ftwe  any  side  pavements  for  the  safety  and  convenience 
jHbot  passengers?  Are  the  streets  lighted  at  night  and 
*W>w?  What  is  the  number  of  habitations  and  how  are  they 
^^^Qitrocted  ?  The  considerations  regarding  this  last  object 
^y  be  divided  as  follows 

1.  The  general  style  of  building. 

2.  The  interior  distribution  of  the  apartments. 

3.  The  materials  of  which  the  habitations  are  built. 

4.  The  frimiture. 

Style  of  Building, — ^There  may  exist  in  a  country  a 
Seiiend  style  or  manner  for  all  edifices  public  and  private,  or, 
*>  is  most  generally  the  case,  there  may  be  certain  particular 
ftyles  appropriated  to  edifices  of  particular  destination  ;  and, 
^  both  cases,  the  style  may  be  peculiar  to  the  country, 
or  copied  either  wholly  or  with  modifications. 

In  some  countries  the  manner  in  which  the  houses  are 
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built  indicate  the  rank  of  the  pereoin  wrho  occupy  (hem; 
that  is  to  say,  this  is  reguJaii-d  by  a  kind  of  sumpiuiu?  law, 
as  ia  the  case,  according  to  Major  Svmes,  in  Ava. 

When  llip  style  is  peculiar  to  the  country,  it  shoiilJ  b* 
described,  la  it  derivable  from  the  nature  of  the  clim>t« 
or  the  Boit,  or  both,  from  the  habil«  of  the  people  or  thcii 
particular  taste  Î 

Thus  in  majshy  grounda  or  such  as  are  subject  to  inuD' 
dationa,  the  houses  are  elevated  above  the  level  of  the  soil, 
either  on  piles  or  terracea.  In  couotries  but  little  subject 
to  rain  or  snow  the  roots  are  flat.  Id  places  often  shakea 
by  earthquakes,  the  buildings  are  constructed  of  light 
materials.  In  some  countries,  as  in  China,  the  buildings  ut 
tàntastic  in  style,  and  ornamented  in  a  particular  manut^r. 

In  some  countries  where  it  is  customary  to  immure  the 
women,  the  houses  are  tisually  quadrangular  with  a  court  in 
the  middle  whence  the  apartments  receive  light,  there  bemg 
no  windows  towards  the  street  or  outside.  The  custom*  of 
-certain  countriea  require  that  the  male  and  female  parti  of 
the  family  should  be  lodged  separately,  this,  of  course,  bin 
an  influence  on  the  distribution  of  the  apartments. 

When  the  style  of  building  is  not  peculiar  to  the  coantr;, 
whence  is  it  derived,  or  the  buildings  of  what  country  do» 
it  most  resemble?  Is  this  resemblance  on  effect  of  chxim 
or  may  it  be  attributed  to  some  ascertained  conimunicatioti  f 
The  history  of  the  country  will  help  to  explain  this  Mint, 
and  sometimes  the  buildings  of  a  country  may  tend  to  thro* 
light  on  its  origin  and  communications. 

If  the  style  be  borrowed  with  modifications,  what  is  ita 
nature  and  the  reason  of  these  modifications. 

Interior  dUtribution  of  the  htntaea,  ^e. — Are  the  awrt- 
ments  all  on  a  ground  floor,  or  are  there  stories  one  aoove 
another,  and  in  general  how  many  f 

How  are  the  apartments  distributed,  are  there  aeparstf 
ones  for  the  males  and  for  the  females  ?  How  are  they 
wanned,  by  grates,  or  open  fires,  or  stoves,  or  otherwise;  in 
what  part  of  the  apartment  is  the  fire  placed  ;  bow  are  tht 
cbinmcys  or  flues  constructed,  either  for  the  circulation  o( 
heat  or  for  carrying  off  smoke  ;  what  is  the  combustible 
used?  How  are  the  rooms  lighted  during  the  day,  Is  it  by 
apertures  in  the  wall  or  by  opening»  above  ;  how  are  thef 
lighted  at  night,  by  a  great  central  fire  or  by  liunps,  cjuiJIm. 
torches,  or  pieces  of  resinous  wood? 

Materials  of  the  SuUdmffa,  ^.-^What  are  the  nuterial) 
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of  which  the  buildings  are  constructed  ?    If  stone  be  em- 
plojedy  of  what  kind  or  kinds  is  it  ?  and  where  different 
Lindf  are  used,  state  how  and  where  each  is  employed,  and 
irhj.    Are  the  stones  laid  in  the  walls  in  the  same  position 
they  had  in  the  quarry,  or  otherwise,  and  in  either  case, 
irhy  ;  or,  is  no  attention  paid  to  this  f      What  is  the  colour, 
hardness,  weight,  durability,  &c.,  of  the  different  stones 
employed  ;  are  they  hewn  and  polished,  or  used  in  a  rough 
itate  ;  are  the  stones  cut  to  very  lar^e  dimensions,  if  so,  give 
the  measurements,  or  are  they  of  ordinary  size,  or  remarkably 
mall  f    If  bricks  be  used,  are  they  baked,  or  merely  sun- 
dried  ;  what  is  their  colour,  is  it  natural  or  artificial,  and  if 
the  brtter,  by  what  process  is  it  produced?    What  are  the 
dimensions  of  the  bricks  and  their  form  ;  are  they  compact 
or  porous,  nearly  vitrified,  or  but  slightly  baked  ;  of  what 
Una  of  clay  are  they  made  ?   Is  the  clay  used  as  it  is  found, 
or  is  it  mixed  up  with  sand  or  other  material,  if  so,  what 
msterial,  and  in  what  proportion  ;  in  a  word,  how  are  the 
bricki  made  and  baked  ?    If  the  buildings  are  of  wood  only, 
vbat  wood  is  used  ;  how  is  it  fashioned  and  employed  ?     In 
some  countries  the  walls  are  made  wholly  of  clay,  mixed  or 
not  with  stones,  chopped  straw,  cow.  dung,  kc.  ;  how  is  the 
clay  prepared,  and  what  is  the  process  of  constructing 
wJlaof  It? 

What  cements  are  used  in  the  construction  of  buildings  in 
S^neral,  and  of  their  particular  parts,  as  for  binding  the  ma- 
trials  together,  for  above  ground  work,  and  for  the  foun- 
^ons,  tor  subaqueous  works,  for  coating  outside  and 
^de?  How  are  the  cements  prepared;  is  the  lime 
Procured  from  stones,  from  chalk  or  marl,  from  shells,  or 
«oral,  &c.  ? 

What  is  the  usual  thickness  of  the  walls  of  dwelling. 
iH)i]aes,  and  how  are  walls  in  general,  or  particular  ones, 
«QQ«tnicted  ?  Are  the  oUtsides  of  the  dwellings  painted,  and 
^th  what  material  and  of  what  colour  ? 

Row  are  the  buildings  roofed,  with  puzzolana,  or  stucco, 
Of  sheet  metal,  as  lead,  tin,  iron,  copper  or  zinc,  with  tiles 
Or  alabs,  with  planks,  with  straw  or  leaves,  or  hides,  &c  ? 

What  material  is  used  for  the  windows;  is  it  glass  or 
iiQca,  or  horn,  or  oiled  paper,  or  bladder-skin,  &c.  ?  In 
jome  countries  nothing  of  the  kind  is  used,  there  being  only 
l^ce-work,  or  blinds  or  stone  slabs  pierced  with  a  variety 
of  curious  devices,  &c. 
Pumiluref  ^^.— On  this  subject  the  traveller  will  notice 
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every  thing  which  constitutes  the  coavenience  or  the  ele- 
gance of  a  dwelling,  ohserving  particularly  whether  the 
inhabitanu  pay  most  attention  to  splendour  or  to  real  comfort 
The  degree  of  cleanliness  of  the  mterior  of  the  dwellings  of 
a  people  generally,  must  he  particularly  noticed,  and  the 
precautions  taken  for  ventilation  and  other  sanitaiy  con- 
trivances. 

Are  the  houses  furnished  with  haths  ? 

From  the  ahove  questions  which  relate  more  particularly 
to  the  towns  of  highly  civilized  countries,  the  intelligent 
traveller  will  easilv  see  what  should  fix  his  attention,  when- 
ever he  would  âescrihe  even  the  most  miserable  Kraal 
of  the  Hottentots,  or  the  Wigwams  of  tbe  North  Âmericsn 
Indians. 

Before  we  conclude  the  subject  of  the  edifices  of  a  people, 
we  would  wish  to  draw  attention  to  what  should  be  observed 
with  regaixi  to— 

JSwMS  qfCîiieê, — ^These  will  interest  the  traveller  in  pro- 
{.Kirtion  to  his  acquaintance  with  general  history,  and  par- 
ticularly that  of  the  countr}'  he  is  visiting.  When,  in  his 
perambulations  he  arrives  at  the  ruins  of  some  ancient  city, 
It  may  either  be  the  known  site  of  a  known  city,  or  the  site 
of  an  unknown  city,  though  in  a  country,  the  history  of 
whose  ancient  people  is  known  ;  or  it  may  be  the  site  of 
a  city  unknown,  and  the  vestige  of  a  people  equally  un- 
known. 

These  different  circumstances  will  of  course  call  forth 
different  kinds  of  obser\'ations,  in  as  much,  as  he  be  disposed 
or  able  to  consider  these  ruins  archxologically  ;  but  setting 
aside  such  considerations  for  the  present,  we  would  point 
out  the  matter  of  fact  observations  which  should  always  be 
made  if  a  traveller  has  time. 

What  name  does  the  place  bear,  and  what  is  the  meaning 
or  etymology  of  the  name  ? 

What  is  the  precise  situation  of  the  spot  as  regards 
distance  and  bearing  from  well-known  places,  particularly 
such  as  cannot  be  suspected  to  have  undergone  any  change  of 
position,  since  historical  times  ?  What  is  the  particular  sitCy 
and  what  extent  of  ground  do  the  ruins  cover  ?  Can  the  gene-* 
ral  plan  of  the  city  or  town  be  yet  traced,  as  regards  its  exscC 
boundary,  the  direction  and  breadth  of  the  streets  and 
public  places,  kc.  ?  if  so,  these  should  be  described,  or, 
better  still,  an  exact  plan  should,  if  possible,  be  tsicen. 
Endeavour  to  distinguisli  among  the  nuns,  the  public  from 
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&e  private  edifices.    Describe  or  take  plans  and  views  of  each 

«ftoe  fonner,and  of  one  or  two  of  such  of  the  latter,  as  seem 

furnish  the  eeneral  type.     Observe   the  style  and  propor- 

OÎ  the  ciSumns  and  obelisks,  and  otiier  similar  objects. 

character  and  workmanaliip  of  tbe  several  fragments  of 

Ipture,  whether  tigures  of  divinities,  of  men  or  beasts,  or 

ige.  &c.,  the  hosao-relievi,  and  above  all,  the  inscriptions 

every  kind,  which   latter  should  invariably  be  copied 

lible.    (See  operations).    Observe  tbe  size,  form  and 

of  the  stones  or  other  materials  that  the  buildings  were 

itructed  of,  and  the  nature  of  the  cement  which  bound 

le  materials  together;  observe  if  there  are  still  remaining  any 

Metallic  fasteuiogs,  or  tbe  vestiges  of  any  such,  and  notice 

what  particular  effects  time  and  the  elements  seem  to  bave 

had  on  the  several  materials.     A  minute  exammation  may 

perhaps  show  whether  the  ruin  is  the  sole  effect  of  time  and 

Delect,  or  whether  tbe  city  has  been  destroyed  by  human 

violence,  or  by  an  earthquake  ;  in  tbe  latter  case,  the  stones 

will  be  found  slipped  horizontally  from  their  places,  and  the 

rents  will  be  such   as  can  only  be  accounted  for  by  the 

movement  of  tbe  ground.    A  ponderous  column  overthrown 

'die  its  pedestal  remains  entire  and  vertical,  if  such  column 

re  isolated  and  formed  no  part  of  a  building,  can  hardly 

accounted  for  but  by  an  earthquake,  or  the  violence  of 

^»  incensed  conqueror. 

It  were  needless  to  add,  because  it  must  be  sufficiently 

evident  to  all,  that  the  nature  of  the  ruins,  if  not  totally 

decayed,  and  even  tlien,  tbe  plans  of  tbe  foundations  when 

fy  can   be  got  at,  wUI  indicdte  in  a  roost  miequivocal 

mer  the  state  of  the  arts  with  the  people  who  hud  built 

city,  and  show  in  a  great  degree,  to  what  general  civiliza- 

ID  lliey  had  arrived. 

,  POPULATION  OF  TOWNS.— The  obscryotions  regard- 

<tl^  population  generally  have  already  been  given,  (page  313), 

But  w  it  IB  generdlly  in  the  capitals  and  large  towns  that  tbe 

inncipal  registers  are  kept,  it  is  in  such  that  the  traveller 

'*iU  be  the  more  Ukely  to  obtain  tbe  inlbrmation  he  requires. 

Al  id]    events,   he    must    endeavour  to    acquire   precise 

«WTlrdge  of  the  progress  and  slate  of  population  of  the 

''pilal  and  other  towns,  and  compare  this  with  the  progress 

'nditate  of  the  rural  population. 

j^bst  we  have  said  regarding  morals  and  manners,  (page 
**").  applies  to  those  of  the  towns  as  well  as  of  the 
**"""     generally  ;  but  there  are  peculiarities  in  the  mo. 
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mis  and  mannen  of  towns  which  should  be    parlicuUrljr 

llOljCL'll. 

Ciertaui  cities  and  towns  have  a  special  character;  ihu^ 
some  are  mercantile,  others  manulacturing  ;  some  ace 
mainly  peopled  with  troop»,  olhers  with  fishernieii  ;  some 
arc  the  mere  resorts  of  pleasure,  and  others  are  of  a  mixed 
chaTFicter.  Hence  it  is  evident  that  even  in  the  same  couiiti7 
the  morals  and  manners  of  dllfereiit  cities  and  towns  will 
vary  considerably.  It  is  in  mixed  cities  and  Free  PoiQ 
that  the  greatest  diversity  is  to  he  met  with.  In  the  fonnei, 
the  peculiaritieB  of  valions  classes  and  occupations  caned 
each  other,  leaving  whatever  may  be  strictly  natiunAl  ic 
character,  standing  out  as   a   piomiuent  feature.      Li  fxee 

Sorts,  on  the  contrary,  the  national  character  is  hardly  to  Ik 
iscovered  ;  in  the  heterogeneous  population  which  is  iheK 
congregated,  little  of  what  is  strictly  national  con  be  du- 
cenied.  Consuls,  bankers,  merchants,  cumxuercial  ageiit> 
and  clerks,  sailors,  and  travellers  from  all  cuuiitne», 
present  a  motley  assemblage,  trom  which  little  elie  b 
to  be  gleaned  than  a  knowledge  of  the  estent  of  com- 
mercial relation.  This,  however,  is  of  the  greatest  impaV 
ance,  and  the  details  regarding  it  will  be  found  under  tiu 
head  Comherck  and  elsewhere  in  tlie  present  work. 

As  it  is  chiefly  in  the  cities  and  large  towns  of  a  coustn 
that  the  principal  establishments  of  every  kind  are  Soima, 
we  will  speak  of  them  here. 

RELIGIOUS  ESTAIILISHMKNTS.— Under  this  Ik** 
we  comprise  churches,  convents,  monasteries,  temples,  tiC'l 
I,  all  places  expressly  devoted  topurpusesof  religiiA 


Wliat  is  their  name,  which  in  christian  countriea  is  g«iV' 
rally  that  of  some  tutelary  saint  ? 

To  what  relieion  or  sect  are  they  appropriated? 

Where  arc  they  situated  Î 

Whenaudby  whom  were  they  erected;  have  they  ever  1»* 
destroyed,  and  rebuilt  or  repaired,  how,  when,  and  by  wboBJ 

Give  the  details  of  their  architectural  construction  M* 
internal  distribution  ;  the  uumber  of  persons  tliey  (^ 
accommodate  ;  what  remarkable  pictures,  statues,  and  othsf 
carvings,  relics,  trophies,  monuments,  Sic.  they  contain. 

The  number,  the  rank,  and  the  order  of  ecelcsiwU'? 
or  prical»  attached  to  there,  or  of  monks,  nuns,  Jer*'' 
shes,  &c. 
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What  is  the  general  character  of  the  monastic  establish- 
ments as  regards  morals,  and  the  influence  they  exercise  on 
the  eommmiity  generally? 

What  are  the  treasures  of  the  religious  houses  and  esta- 
blishments, and  the  landed  property  they  possess  ? 

How,  and  at  whose  expense  are  they  maintained?  What  is 
dieir  general  history,  &c.  ? 

ESTABLISHMENTS  OF  INSTRUCTION.— Such  as 
Institutes,  Colleges,  Academies,  Gymnasimns,  Public  and 
PHrate  jSchools  of  all  kinds,  and  for  both  sexes  ;  of  these 
observe:— 

Their  names,  where  situated,  their  architectural  details, 
by  whom  founded  and  supported. 

The  sciences,  the  languages,  or  the  arts  which  are  taught 
in  them  ;  the  number  of  students  or  scholars. 

Has  their  number  increased  or  diminished  since  the  first 
fiMindation,  and  what  has  caused  these  variations  ? 

What  are  the  principal  regulations  of  the  several  esta- 
blishments, that  is  to  say,  at  what  age  do  the  students  enter, 
at  what  age  do  they  leave,  what  knowledge  is  required  of 
than  on  entering,  what  is  the  mode  of  instruction,  what 
attention  is  paid  to  the  morals  of  the  pupils?  Are  g3rmnastic 
«xercises  taught,  and  what  is  the  food  of  the  boarders? 
What  are  the  rewards  and  punishments  ;  how  are  the  exami- 
nations conducted,  what  are  the  vacations?  Do  the  pro- 
^ttors  and  students  wear  any  particular  dress,  and  what  ? 
u  attendance  at  these  establishments  public  and  obligatory, 
^  consequently  general,  or  are  any  class  exempted  ;  and, 
^  ao,  who  are  the  privileged  ?  Are  the  establishments  of 
'ï^atniction  paid  by  tne  state  or  by  private  contribution,  or  in 
W  by  both  ?  What  becomes  of  the  students  and  pupils 
•ken  they  leave  the  schools,  what  is  the  number,  the  rank, 
and  the  salaries  of  the  masters  and  professors  ;  what  are  the 
Wifications  required  of  instructors,  and  what  means  are 
^en  to  secure  such  qualiOcations  ?  Is  the  remuneration  of 
^  masters  and  the  general  consideration  in  which  they  are 
1^  such,  that  persons  of  merit  and  high  standing  in  the 
earned  world  can  devote  themselves  to  tuition  without 
prejudice  to  their  reputation,  or  is  the  contrary  the  case  ; 
*^i  if  so,  what  is  the  effect  of  such  a  state  of  things  upon 
Public  education? 

.  What  is  the  number  and  distribution  of  the  public  schools 
'     **  the  towns  and  in  the  country  ? 

M 
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What  support  do  thej  receive  in  general  from  the  go- 
vernment ? 

Is  the  mode  of  instruction  the  same  for  aU  the  establiih- 
mcnts  of  the  same  kind  throughout  the  countiy  ? 

Is  the  method  in  all  things  eonfbrmable'  to  the  end 
proposed  ? 

Does  the  nation  possess  all  the  different  kinds  of  educa- 
tional establishments  which  are  required  bj  its  climate,  its 
civil  and  political  state  and  general  civilization,  or  are  anj 
wanting,  and  what  are  they  ?  Is  it  lawfld  for  any  person  of 
ability  and  good  moral  character  to  establish  printe 
schools  ;  is  the  kind  of  instruction  given  in  these,  conform- 
able to  that  of  the  public  schools,  or  is  it  arbitrary?  Are 
private  schools  subject  to  visits  of  inspection  ? 

What  is  the  number  of  students  or  pupils  of  both  sexes, 
separately  and  together,  educating  in  the  public  and  priTate 
scliools  of  a  general  nature,  and  what  the  number  ot  those 
educating  for  particular  professions  and  callings  ? 

What  sum  of  money  from  the  public  fund  is  appropriated 
to  the  purposes  of  education  generally,  &c.  ? 

ESTABLISHMENTS  FOR  CHARITABLE  PUB- 
POSES. — These  comprise  hospitals,  hoiises  for  the  reception 
of  ncw-bom  infants,  depots  whence  medicines  are  gratu- 
itously distributed,  &c.,  &c.  They  are  boUi  public  and 
private,  that  is  to  say,  supported  by  the  nation  at  Isige, 
and  by  private  contributions. 

What  is  the  total  number  of  either  kind  ;  and  for  each  in 
particular,  what  is  its  name,  where  situated,  what  is  its 
architecture,  and  more  particularly  its  internal  distribution 
and  arrangements  as  regards  its  particular  object? 

What  is  its  destination  ;  is  it  as  a  retreat  for  old  or  dis- 
abled seamen  or  soldiers,  or  for  the  old  and  disabled  gene- 
rally of  either  or  of  both  sexes  ;  was  it  founded  for  civing 
work  and  food  to  the  poor,  or  for  curing  the  sick  and 
wounded,  and  for  affording  assistance  to,  and  recovering 
the  strangled,  the  smothered,  the  drowned,  the  burnt,  the 
frozen,  &c.  ;  for  the  care  and  cure  of  lunatics  ;  for  the 
delivery  of  poor  women;  for  the  reception  and  education  w 
disowned  children;  or  for  the  gratuitous  delivery  of  adfic^ 
and  of  medicines,  and  for  vaccination?  Is  it  maintained»^ 
the  public  expense  or  by  private  contributions,  or  both;  ^ 
the  latter  case,  what  portion  of  the  expense  is  borne  by  the 
government,  and  what  by  private  individuals;  if  it  be  whoHy 
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supported  by  voluntarj  contributions,  is  the  sum  paid 
optional  or  determined  ?  What  are  the  particular  regu- 
lations of  each  establishment,  and  how  is  it  administered  ? 
Is  the  mode  of  administration  beneficial  or  the  reverse  ? 

In  all  hospitals  for  the  cure  of  the  sick,  the  proportion 
actually  curea  should  be  stated,  as  also  the  number  that  die 
in  the  infirmaries.  The  number  of  inmates  of  every  chari- 
table institution  must  also  be  mentioned,  and  the  number 
of  out-patients  or  persons  to  whom  relief  is  afiforded. 

In  most  civilized  countries  there  are  retreats  for  re- 
iq)ectable  pers<His  of  broken  fortunes  ;  such  establishments 
being  founded  and  supported  by  individual  charity  and 
bequests,  or  by  corporations,  for  the  benefit  of  those  only 
who  are  of  their  own  profession. 

To  what  sums  may  the  maintenance  of  the  charitable  in- 
ititntions  of  the  country,  the  public  and  private  ones  sepa- 
ntely,  and  the  whole  together,  amount  annually  ? 

Schools  for  the  gratuitous  education  of  the  children  of  the 
voor  are  undoubtedly  charitable  institutions,  but  they 
belong  more  properly  to  the  article  PubUc  Instruction. 

There  is  anotner  kind  of  charity  which  perhaps  more 
particularly  belongs  to  "the  article  Police.  We  allude  to 
penitentiaries,  where  such  females  of  loose  habits,  are  re- 
ceived as  have  taken  a  resolution  to  abandon  their  miserable 
wuTBe  of  life.  In  these  houses  they  are  cured  if  sick,  their 
talents  are  turned  to  account,  and  after  a  certain  proba- 
tionary time,  they  are  placed  out  in  a  manner  advantageous 
to  themselves  and  the  public.  The  prevention  of  immo- 
[>%  is  as  much  an  afifair  of  police  regulation  as  of  charity  ; 
ont  such  houses  are  usually  classed  with  charitable  insti- 


iSTABLISHMENTS  FOR  THE  ADMINISTRATION 
Oï  JUSTICE. — This  article  comprises  all  those  places 
^here  justice  is  administered  either  according  to  law,  or 
^ty,  to  customs,  or  usages. 

What  is  the  number  of  these,  their  names,  situations,  or- 
Ssniiation,  &c.  ;  the  rank  and  authority  of  the  judges,  or 
^ther  persons  who  preside  at  them  ;  the  terms  of  sitting, 
^.î  The  legislative  system  in  general  requires  considera- 
tion which  are  mentioned  elsewhere.     See  Legislation. 

POLICE  ESTABLISHMENTS.— These  are  town  halls, 
^*  tribunals  of  correctional  police,  the  prisons,  the  repo- 
**torie8  of  engines  against  fire  ;  in  a  word,  every  thing  ap- 
P^taining  to  the  police  of  the  city  properly  so  called  ;  but 

J»  2 
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these  ore  of  minor  importance  as  compared  with  the  rr^u> 
Utiona  of  the  police  itself.  Police  is  of  two  kinds;  the  oiie 
has  rclèrt'iice  ta  municipal  nJeï  and  regulations  tor  tlia 
maintenance  of  order  in  towns;  it  prevents  distiubaiie«B  ur 
breaches  of  the  peace,  tnki-s  coguisoiice  of  petty  niisdemca» 
nors,  looks  to  the  cleanliness  of  the  town,  aud  the  genenj 
security,  comfort,  and  convenience  of  ils  iahnbitants.  "" 
otlier  kiud  of  police  is  the  high  or  secret  police,  an  t 
blishment  happily  unknown  in  England  and  in  the  Unilol 
States  of  America,  but  almost  universal  elsewhere.  ' 
kind  of  police  is  not  more  odious  m  principle  than  demon- 
liaiiif,'  in  its  effects;  it  is  the  resource  of  tjTajits  and  despo- 
tic governments,  and  is  destructive  of  that  fearless  code- 
ilence  without  which  the  people  can  never  he  truly  great. 

Ëoth  kinds  of  police  have  their  respective  officers;  but 
as  too  much  publicity  cannot  be  given  regarding  those  of 
the  former,  in  order  tliat  all  may  know  who  they  are,  àe 
extent  of  their  authority,  and  where  to  apply  to  them, — ée 
officers  of  the  secret  police,  on  the  contrary,  are  altogether 
unknown,  except  the  head  of  the  establishment,  who  is  ge- 
nerally a  high  personage,  and  one  of  the  priucijial  miuittcti 
of  the  state. 

As  to  the  municipal  police,  the  traveller  should  note  bu* 
moiiy  police  stations  there  are  in  the  city  :  if  they  are  si 
ciontly  distributed  and  numerous;  how  tLe  whole  bodjuf 
the  police  is  orgamxed,  and  what  are  the  respective  poirrn 
aud  authority  of  the  different  persons  who  compose  it;  the 
total  number  of  persona  forming  the  establiahmeat  ;  iIk 
expense  of  keeping  it  up,  and  by  whom  that  oipcnse  iid^ 
frayed.  Are  the  several  persons  engaged  iu  tlie  poliM 
BumcieDtly  well  remunerated  to  place  them  abuve  tht 
temptation  of  receiving  bribes  1  Are  the  inferior  rsnki 
well-conducted,  steady,  sober,  and  zealous  in  the  pcrfutm- 
aiice  of  their  duty,  or  the  reverse*  Wbat  are  the  puliculu 
duties  of  the  different  depurtmenbs  of  the  police  ? 

How  is  the  city  guarded  by  night  tuid  by  day?  WW 
are  the  police  regulations  regarding  persons  fuuul  desd,  K- 
garding  burials,  regarding  slaughter-houses,  and  the  supplf 
of  the  markets,  and  the  quality  of  the  food  sold  titer'' 
How  are  false  weights  and  measures  detected  and  piuiishol' 
What  is  the  law  regarding  the  selling  of  poisons  and  dele- 
terous  drugs  by  apothecaries  or  others*  What  are  the  pw- 
veiitives  against  mad  dogs  ;  against  toot  passengers  beiM 
ii\jurcd  by  those  on  horseback,  or  by  vehicles,  or  "g*"* 
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LfeccidcnUto  the  latter;  against  fire  and  the  means  of  aaving 
I  people  from  the  flames?     Are  the  paveinents  kept  in  order, 

■  md  thestreetg  well  lighted?     Are  ail  impurities  immediately 
[  Csrried  away  and  the  tuwn  kept  clean  ?     How  is  it  supplied 

with  water,  is  this  of  a  good  and  wholesome  kind,  and  in 
sufficient  abimdance?  What  regulations  are  there  regarding 
dninkarde  and  disorderly  persons,  abusive  language,  in- 
deeent  behaviour,  cruelty  to  animals,  &c.?  How  are  the 
theatres  and  other  places  of  public  amusement  regulated; 
ai  also  eofiee  houses,  furnished  lodgings,  public  houses, 
pubhc  coaches,  &C-Ï 

Are   aaerilegious,  scandalous,  and  other  improper  publi- 
cations, whether  in  print,  manuscript,  or  drawing,  puniïh- 
able  by  the  police*     What  are  the  regulations  respecting 
the  observance   of  holidays  and  religious  ceremonies?     Is 
gambling  punishable,  and  how  is  it  prevented  or  detected? 
Are  public  assemblies  of  the  people  tolerated  if  they  com- 
.  tuit  no  open  acts  of  violence?  May  the  inhabitants  go  armed 
I  ifUwy  please,  or  is  the  carrying  of  anus  prohibited? 
1      What  regulations  are  in  force  rei^arding  the  arrival,  so- 

■  jtnirn,  and  departure  of  foreigners,  their  passports,  &c.? 

What  are  tde  punishments  of  correctional  police?     What 

ire  the  prisons,  and  how  are  they  regulated  ?    These  should 

I. be  minutely  ejcarained  by  the  traveller,  who  should  parti- 

Bculitrly  observe  whether  or  not  proper  attention  be  paid 

l-fat  them  to  the  health  and  moral  improvements  of  the  in- 

Hates,  or  the  reverse. 

In  mnst  civilized  countries  the  police  regulations  may  be 

I  ébtained,  and  should  therelbre  be  procured.     The  observa. 

'  ni  of  the  traveller  will  then  be  directed  to  their  efficacy, 

r  it  sometimes    happens  that  excellent  regulations    are 

I'Wetess  from  net  being  properly  carried  into  effect, 

■  SIILITAKY    ESTABLISHMENTS.— Under  this  title 
^  comprised  barracks,  guard-houses,  military  hospitals, 

l'ttcrcisinÀ  houses,  arsenals,  store -houses,    magazines,  &c., 

ch  of  which  objects  require  particular  considerations, 

What  is  their  number  and  how  are  they  distributed  in  the 

It?     What  is  the  extent  of  the  barracks,  how  are  they 

constmcted,  and  where  are  they  situated  ;  what  is  their  in- 

IkhaI  snangemeitt,  how  many  men  and  horses  can  they 

lodge  f     Where  are  the  several  guard-houses  situated,  anil 

»hai  number  of  men  usually  mount  guard  at  them  ? 

Kk  for  raililary  hospitals  and  schools,  they  require  the 
■Une  kind  of  observations  to  be  made  upon  them  as  those 
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nlreaily  pointed  out  ft>r  schools  and  hospitals  in  genenJi 
Where  ue  the  esplan&Jea  and  exorcising  grounds  situated^ 
and  their  extent  ;  as  also  the  number  of  men  that  may  be 
manoeuvred  on  tliem  ?  What  ia  the  Dumber  of  the  garri»» 
and  its  composition^  Are  the  araennla  apactoua,  convenleat, 
and  well  secured  1  What  quantity  ofcannon,  powder,  mot- 
kets.  or  other  arms  and  ammupition  do  thej  contain* 

COMMERCIAL  ESTABLISHMENTS.  —  Specify  tha 
private  and  public  banks,  the  commercial  houses,  the  mint, 
tlie  cuetom  house,  the  exchange,  the  insurauce  ofiices,  liu: 
warehouses,  the  docks  for  the  construction  of  merchial 
vessels,  the  commercial  schools.  Sec.  Examine  all  these  in 
detail  as  to  the  particular  nature  and  organisation  of  each. 

As  for  banking  systems  in  general,  we  shall  speak  more 
fully  of  tliem  in  the  chapter  on  CouitEii.cG  ;  here  the  d(- 
tails  of  each  kind  of  bank  in  particular  must  be  observed, 
With  regard  to  pubhc  banks; — on  what  principle  are  liej 
established,  what  funds  have  they,  what  is  the  amount  of 
notes  in  circulation,  and  of  bullion  in  the  cellais?  Urn 
foreigners  deposits  in  the  bank,  and  to  what  amount  f  Wbil 
variations  have  taken  place  in  this  respect  within  a  given 
period,  and  what  have  bwn  the  causes  of  these  %-ariati(iiii  ^ 
What  are  the  principle  operations  of  the  several  b»ilu,  soi 
the  confidence  placed  in  them*  What  is  their  origin,  u>d 
what  remarkable  facts  regarding  them  does  the  Snaociil 
history  of  the  country  present?  How  are  their  Inhonn 
regulated  and  distributed?  With  nliat  country  do  thej 
transact  the  greatest  amoimt  of  business?  As  fur  privil^ 
banks,  ascertain  the  name  aud  place  of  abode  of  the  princip*' 
bankers  ;  the  most  probable  valuation  of  the  capital  po»- 
■essed  by  each  ;  the  places  with  which  they  chiefly  corK** 
pond.  Sic.  Are  bankruptcies  rare  or  of  frequent  occurreDW 
among  them,  and  m  either  case,  what  is  the  reason  ? 

What  influence  do  the  bankers  and  their  system  exerci>f 
on  the  value  of  land  ;  on  the  industry  or  tfie  commcrci»! 
prosperity  of  the  country,  on  the  circulation  of  money,  k^-^ 

Is  there  a  chamber  of  commerce  or  board  of  twdr  ?  win' 
are  its  functions  and  its  influence  ;  of  whom  is  it  compW*^ 
and  how  is  it  organized  ? 

Is  there  a  mint;  ifso,  imjuire  into  the  establishment,  !•* 
labours,  and  their  organisation.  What  quantity  of  money 
of  each  particular  kmd  is  struck  annually  ;  what  have  M" 
the  variations  in  this  respect  tor  a  certain  number  of  yiwr»? 
does  the  mint  coin  ibr  other  countries  ;  if  so,  for  whicn,  fi 
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to  what  amount,  and  what  do  they  gain  for  this  f  What 
are  the  machhies  in  use  ;  what  are  the  principal  assapng 
processes?  Whence  are  the  metals  procurea;  do  they 
come  in  bars  or  ingots,  in  specie,  or  in  oust,  &c. 

Examine  the  custom  house,  the  excise  offices,  and  other 
establishments  for  the  receipt  of  taxes;  where  are  they 
situated,  how  are  they  distributed  and  organised  ;  what  is 
the  number  and  rank  of  the  persons  employed  in  them,  and 
for  the  collection  of  the  revenue  in  general  ?  How  are  the 
renters  kept?  Is  the  mode  of  transacting  business  expi- 
ditious  and!^  easily  understood?  What  are  the  general  re- 
sults of  the  system,  both  as  regard^  the  treasury  and  the 
public  ? 

The  Exchange, — ^where  is  it  situated  ;  what  is  its  con- 
struction ;  at  what  hours  do  the  merchants  and  others  as- 
semble ;  what  are  the  affairs  transacted  there  ?  What  are 
tbe  principal  warehouses  and  storehouses,  and  where  are 
they  situated  ;  are  they  well  secured  against  fire  and  robbery  ; 
what  kinds  of  stores  are  they  particularly  intended  for,  or 
do  they  contain  ;  what  are  the  regulations  and  privileges  of 
âke  city  r^;arding  them. 

If  the  town  under  consideration  be  a  Port,  what  yards 
tod  docks  are  there  destined  for  the  construction  of  mer- 
^umt  vessels,  and  for  the  unloading  and  shipment  of  cargoes  ; 
what  quantity  of  vessels  are  annuallv  constructed;  what 
Qomher  of  vessels  arrive  annually,  and  what  is  their  united 
tonnage? 

On  the  subject  of  commercial  schools,  see  Schools  in 
general.  What  are  the  names  and  residences  of  the  prin- 
cipal merchants,  and  the  objects  of  their  commerce  ? 

There  is  a  very  ^reat  variety  of  establishments  connected 
^th  commerce,  and  which  are  of  course  so  much  the  more 
numerous  as  the  city  and  people  generally  are  more  com- 
Jl^^iaL  It  is  impossible  to  aetau  them  all,  but  sufficient 
^  been  said  to  serve  as  a  hint  for  the  inquisitive  traveller, 
^  he  should  observe  as  closely  as  possible  every  thing 
[^Ssrding  the  commercial  establishments  of  the  city  in  which 
^  may  be  residing,  and  glean  all  the  information  he  can 
'^Pecting  them.  Further  observations  on  conunerce  gene- 
^J  will  be  found  under  the  head  of  the  commercial  in- 
stitutions OF  THE  COUNTRY. 

ESTABLISHMENTS  OF  INDUSTRY.— Under  this 
'^^^we  include  the  manufactories  and  large  workshops, 
^•W)li»hed  in  the  city. 
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What  Diunbor  is  there  of  each  kind;  what  aumbei  of 
pereatu  ia  (.-mployed  in  each,  aiid  what  is  the  total  namW 
of  artisans?  la  there  onj  thing  remarkable,  and  what,  etthtf 
ill  the  construction  or  diatribution  of  the  factories  or  work* 
shops,  ajid  in  thâ  diffeit-nt  processes  carried  oninthemf 
Are  anv  particular  Iticalitjes  or  parla  of  the  city,  appro- 
printed  or  occupied  by  mnuufkct^jries  of  any  paiticuUr 
kind  &c.  * 

SCIENTIFIC  ESTABLISHMENTS.— S<*towf  Gar- 
den».— where  situated,  of  what  ertent  ;  what  are  tlie  la- 
rities  they  contain  ;  what  degree  of  care  and  altentioo  ii 
paid  to  ^ese  gardens  ;  are  any  experiments  made  in  theai 
l'or  the  natural izat ton  of  useful  or  ornamental  plants,  shmbii 
and  trees  ;  what  are  these,  and  what  «uccess  haa  been  «t- 
tained  ?  Are  seeds  and  shoots  liberally  distributed  to  iBw 
who  apply  for  them  *  At  whose  expense  are  the  BoUnic 
Gardens  maintained,  and  what  sums  do  they  costanniiallyf 
Are  they  open  to  the  public  ? 

jimphitlieatres  of  Amiiomy, — where  situated;  how  its 
they  constructed  ;  what  are  the  names,  and  what  is  Hw 
merit  of  the  professors;  what  couises  do  they  give,  and  >' 
what  times  ;  are  they  gratuitous  or  paid  for,  and  by  whom  i 
what  number  of  sludcutï  frei^uent  tbem?  How  are  aubJKU 
of  dissection  obtained? 

Obseretctories, — where  situated  ;  are  they  well  or  ill  «p- 
plied  with  instrumente;  where  are  these  made,  are  '"J 
of  them  remarkable  for  size  or  beauty  or  accuracy  of  wort- 
manahip  ;  what  meteorological  and  other  registers  are  ktpli 
what  remarkabte  discoveries  have  signalized  the  obaer"- 
tories,  when,  and  by  whom  made  ;  how  many  personi  U* 
employed  in  them,  and  under  whose  direction  are  Ihey  va- 
mediately  placed  ? 

As  for  Calmiet»  and  Museums  of  all  kinds,  public  wxl 
private,  what  are  they,  their  names,  niuuher,  and  situatiotij 
the  order  that  reigns  in  them  ;  their  particular  riches  ;  ità 
are  they  much  frequented  or  not?  Are  they  gratuitoBsl? 
open  to  the  public  or  otherwise,  at  all  times,  or  only  ** 
particular  seasons;  and  if  sa,  what  are  the  days  and  houi*' 
that  they  may  he  visited  % 

Lilirark»,  Publie  atul  Pr'teate. — ^Their  numbers,  naow. 
and  situation  ;  the  number  of  volumes  contained  in  e«t''> 
and  the  kind  of  books,  the  manuscripts,  !tc.  which  tli'ï 
contain  ;  by  whom  and  when  founded  ;  at  whose  «"' 
at   what  expense   maiutained;    under  whose    superiul^' 
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dcnce  are  they  placed  ;   what  are  their  regulations  ;  have 

the  public  constant,  easy,  and  gratuitous  access  to  them  ; 

what  are  the  most  valuable  objects  to  be  found  in  them,  8cc.  ? 

Are  there  any  numismatical  collections,  how  many,  and 

where,  what  does  each  of  them  contain  ? 

Are  there  any  gratuitous  courses  of  lectures  ;  what  are 
they  ;  when,  where,  and  by  whom  given,  and  onVhat  sub- 
jects particularly  ;  are  they  much  frequented  ;  what  kind 
k  most  to  the  taste  of  the  inhabitants  % 

What  are  the  several  Literary  and  Scientific  Societies  > 
md  the  particular  objects  of  each;  how  are  they  supported' 
«e  they  well  furnished  with  books,  instruments,  drawings^ 
kc.?  What  is  their  influence  for  the  general  propoga' 
^  of  scien/ce?  What  are  the  several  periodical  works» 
journals,  gazettes,  &c.,  and  the  influence  they  exercise  rc~ 
•pectively  ?  Is  the  press  entirely  free,  or  is  it  subject  to  * 
censorship  ;  is  this  latter  rather  nominal  than  real,  or  is  i^ 
•trictly  and  severely  exercised  ;  and  if  so,  what  is  the  ex- 
tent of  its  baleful  influence  on  the  character  and  conduct 
of  tlie  nation  ? 

POST  ESTABLISHMENT.— What  establishments  are 
were  for  the  conveyance  of  letters  ;  where  are  the  central 
Vid  branch  establishments  situated;  what  is  the  number  of 
penons  employed  in  each,  and  the  total  ;  what  are  the  hours 
^  departure  and  arrival  for  difierent  directions  ;  what  are 
«>e  principal  regulations  regarding  letters  and  packets,  the 
■^ing  of  money,  couriers,  &c.?  Sometimes  the  posting 
^•tabliahments  for  travellers  are  united  with  the  letter  posts , 
^  sometimes  they  are  separate.  In  some  countries  posting 
Sunder  the  immediate  superintendence  and  control  of  the 
^oyemment,  in  other  countries,  post-houses  are  kept  b  y 
PHvate  though  licensed  individuals. 

bi  all  cases  the  letter-post  oflices,  and  the  post-horse, mail, 
^  stage-coach  establishments  should  be  noted.  What 
*^ber  of  coaches  and  of  what  kind  start  daily,  or  other  - 
^»  from  the  particular  places,  for  different  directions  ; 
J^  are  their  hours  of  departure  and  arrival,  the  charg  e 
*^  places  ;  the  quantity  of  luggage  allowed  ;  the  general 
'^^^tions  and  usages  regarding  these  objects,  &c.,  &c.? 
.  SUPPLIES  OF  THE  CITY.— What  flour  mills  are  there 
^  the  city  or  its  vicinity,  and  of  what  kind  ;  what  is  the 
**^^yber  and  situation  of  the  slaughter-houses,  flesh  markets» 
^  the  markets  for  live  cattle,  fish,  poultry,  butter,  and  eggs» 
^^getables,  fruit,  flowers,  grain,  forage,  &c.     Whence  do  . 
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the  several  articles  of  provision  come,  kc.  ?     What  faire  are 
there,  when  held,  for  what  objects,  and  how  frequented  Ï 

What  do  these  several  objects  présent  particularly  wortiij' 
of  notice?  How  ia  the  city  supplied  with  water,  and  of 
what  quality  is  it,  ia  this  necessary  article  never  scarce,  or  if 
water  be  wanting,  what  is  the  reason,  and  what  migit 
be  done  to  prevent  so  great  an  evil  as  a  scarcity  of  water? 

What  is  the  usual  consumption  of  the  several  kinds  of 
provision,  and  tlieir  estimated  value;  are  there  any  tsxet  or 
fiscal  regulations  which  tend  to  lessen  the  necessary  supplj 
of  any  article  of  consumption,  Stc.  î 

AMUSEMENTS. — State  the  number  and  the  names  of 
the  theatres,  operas,  concert-rooms,  circuses,  Etc.,  and  ll« 
nature  of  tht^  performances  in  each  ;  what  promenadti, 
gardens,  assembly-rooms,  or  other  places  of  public  recI^ 
atiun,  there  are  ;  what  exhibitions  of  products  of  arts,  fic., 
with  the  name  and  the  nature  of  each;  where  they  «re 
situated,  how  attended,  and  what  influence  they  have  on 
the  public  manners  and  morals,  or  how  far  they  serve  to 
indicate  the  disposition  of  the  people. 

SOVEREIGNS  COURT.~The  Palaces  and  r^aideiKsi 
of  the  Sovereign  in  detail,  with  oil  they  exhibit  or  eontwi 
worthy  of  particular  observation,  should  be  noted.  What  is  ibi 
etiquette  of  the  court,  the  household  establishment  of  tbc 
Sfwereign  ;  what  are  the  members  of  his  family,  and  their 
several  establishments,  &c.  ? 

CENTRAL  OR  GENERAL  GOVERNMENT.— As  tbt 
offices  and  various  establishments  of  the  General  Govem- 
ment  of  a  country  are  usually  in  the  Capitals,  it  is  there  ibx 
the  traveller  will  make  his  observations  on  the  Cuuni:il>t 
the  Senates,  the  Parliaments,  the  Legislative  Assemblies,  i''- 
What  are  their  places  and  times  of  assembly  ;  their  n- 
spective  powers;  the  names  and  rank  of  the  persons  "1"^ 
preside,  Bic*  Under  the  heads  of  Gotbrnmknt,  Les** 
LATION,  &c.,  further  observations  on  these  subjects  will  l>^ 
found. 

PARTICULAR  GOVERNMENT  OF  THE  CITY--^ 
How  ia  the  government  of  the  city  or  town  organized,  ^ 
what  are  the  limits  of  the  power  and  prerogatives  of  »"* 
several  magistrates  and  of  the  citizens  ? 

AMBASSADORS.— What  foreign  Ambassodore,  Envcy*S 
and  Mini.sters  usually  reside  in  the  city  ;  what  de^ee  j 
respect  is  shown  to  them  generally,  or  to  any  in  partieul»" 
Are  they  lodged  at  the  exptnse  of  Uie  city  or  of  "  ' 


PRIVILB618   AND  HISTORY   OF  THE  CITY.  251 

ment,  or  at  the  expense  of  their  respective  courts  ?  Where 
do  they  severally  reside;  what  is  the  rank  of  precedence 
among  them,  and  which  makes  the  greatest  display,  &c.  f 

PRIVILEGES  OF  THE  CITY.— What  are  the  pri- 
yfleges  of  the  city  or  town,  the  expenses  it  is  charged 
with,  its  revenue,  its  domains,  its  dehts,  &c.  ? 

HISTORY  OF  THE  CITY.— What  is  the  histoxy  of 
the  citj  from  its  first  fonnation,  the  famines,  plagues, 
pillages,  devastations,  revolutions,  riots,  &c.,  to  which  it  has 
been  subject  ?  What  are  the  principsd  causes  of  its  pros- 
perity or  decline  ;  its  increase  of  extent  at  different  pe- 
riods, &c.  ? 

What  are  the  best  maps,  plans,  descriptions,  &c.,  of  the 
city,  and  where  may  they  be  nad  ? 

How  are  the  environs'  of  the  city,  and  what  do  they  offer 
&st  is  of  particular  interest? 

In  thus  drawing  the  attention  of  the  traveller  to  many  of 

the  objects  most  worthy  of  his  notice  in  cities  and  large 

towns,  we  have  unavoidably  mentioned  many  things  which 

relate  more  to  the  country  at  large  than  to  the  city  itself; 

but  ag  it  is  in  cities,  as  we  have  said,   that  the  principal 

citablishments  of  a  country  are  found,  we  thought  it  would 

he  weU  to  mention  them  in  this  place  ;  on  the  other  hand, 

tt  immense  variety  of  objects  will  be  found  wanting  in  our 

'peitions;    we  hope,  however,  we  have  omitted  nothing 

leally  essential.     Besides,  to   enter  into  every  particular, 

^ould  require  many  volumes,  and  we  must  always  leave 

■^ttch  to  the  traveller's  sagacity,  to  awaken  which,  is  our 

H^le  object,  leaving  him  to  fill  up  our  blanks  to  the  best  of 

«I  own  judgement. 
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INDUSTRY. 


SECTION  I. 


AGWCULTUBAL  INDUSTRY. 

INDUSTRY  IN  GENERAL.— Industry  in  general  i^ 
divided  into  three  principal  branches;  viz.,  Agriadiuroi 
industry,  Manufacturing  industry,  and  Commercial  in' 
diistry  :  these  are,  however,  so  intimately  connected  that  th^ 
one  cannot  exist  without  the  others,  and  the  prosperity 
of  either  is  sure  to  have  a  beneficial  influence  on  the  rest 

There  is  yet  another  kind  of  industry  which,  properly  speak^ 
ing,  belongs  to  neither  of  the  former,  but  is  equally  necessaiy 
to  them  all — ^the  industry  or  labour  of  the  mmd,  comprising' 
the  writings  of  authors  in  general,  whatever  be  the  subject» 
they  write  upon  ;  the  labour  of  organisation  and  direction  oT' 
various  establishments,  8cc.  Of  this  kind  of  industry  we 
shall  speak  presently. 

AGRICUTLTURAL  INDUSTRY  IN  PARTICULAR.— 
The  three  great  branches  of  industry,  we  have  said,  are 
intimately  connected,  so  that  it  is  impossible  to  analyse  the 
one  without  meeting  with  several  oojects  which  belong  to 
the  rest  ;  and  this  renders  a  strict  classification  extremely 
difficult,   if  not  impossible.      Under  the  present  head  oT 
Agricultural  Industry,  however,  we  will   speak   of  the 
different  occupations  which  have  for  their  object,  to  obtain, 
from  the  land  and  water  the  necessaries  of  life,  and  those^ 
raw  materials  of  different  kinds  which  are  afterwards  to  b^ 
worked  up  by  the  Manufacturing  Industry,     Under  thi^- 
same  head  of  agricultural  labours,  we  also  include  all  thos^^ 


prpparatory  manipulationa  which  srp  executed  hy  the  comilry 

jiMple  to  render  certaiu  objects  marketable,  as  well  as  every- 

-  thing  TeUting  to  cattle,  to  agricultural  tinplemccits,  build- 

(  ibgs,  kc.    We  ahall,  thei-efore,  divide  agricultural  industry 

f  m  followa: — 

1.  Those  labours  or  occupations  whose  object  is  the  col- 
lection of  the  spontaneouB  products  of  the  land  and  water, 
■nimal,  vegetable,  and  mineral. 

2.  The  Inboura  whose  objecta  is  to  preserve,  to  increase. 
I  lad  to  bring  to  perfection  the  fruits  of  the  earth,  the  uselul 
■jHamals  and  their  produce  ;  which  labours  will  also  be  sub- 
Bijiivided  according  aa  they  refer  to  animals,  vegetables,  or 
r  toinerals. 

3.  Agricultural  implements  and  buildingH. 
COLLECTION  OF  SPONTANEOUS  PRODUCTION. 

—This  includes   hunting,   fishing,    the   collection   of  wild 
honey,  and  of  insects  used  in  dying,  in  medicine,  for  the 
^  (abbets  of  the  curious.  Sic. 

Hunting. — Beasts  and  birds  are  hunted  for  different  pur- 
ees ;  BOmetimc-s  it  is  in  order  to  rid  a  country,  province, 
r  neighbourhood  of  noxious  animals  ;  sometimes  it  is  for 
od  ;  and  sometimes  for  their  hides,  feathers,  &c.  In 
merica,  whole  herds  of  cattle  to  the  number  of  30,000  or 
0  are  hunted  and  killed  for  their  skins.  The  Chamois 
■  Europe  is  also  bunted  Ibr  its  skin.  Sometimes  animals 
B  bunted  in  order  to  obtain  specimens  for  cabinets,  and 
s  with  no  other  object  in  view  than  what  many 
kiiider  an  amusement.  The  hunting  of  noxious  animals  is 
ttier  with  a  view  to  diminish  their  numbers,  or  wholly 
nirpate  them;  and  for  this  purpose  governments  occasion- 
py  offer  considerable  rewards.  It  was  by  such  means 
BU  wolves  were  destroyed  in  England,  and  in  the 
'Migbbourhood  of  Calcutta  a  premium  is  given  for  cverv 
tiger  kdled. 

Bui  carnivorous  animals  are  not  the  only  ones  that  arc 
noxious  ;  rats,  moles,  &c.  sometimes  cause  considerable  da- 
inwe;  in  like  manner  there  are  destructive  birds  which  it 
u  onirous  to  get  rid  of,  such  are  sparrows,  among  others. 
I^e  mischief  occasioned  by  these  little  birds  is  iuconceiv. 
Ale;  every  one  of  them  cals,  upon  an  average,  from  ten  to 
i*«itv  jKiunds  weight  of  grain  annually,  and  their  number 
10  ci-rtam  districts  is  immense.  In  Brandenburg  and  in 
Wm  Duriach,  a  price  used  to  be,  and  for  all  we  know,  i« 
^■,  let  upon  their  heads. 
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The  bunting  of  animals  as  an  object  of  food,  ia  almost  the 
Bol<;  occupation  of  the  male  populatioa  of  msn;  savage  lu- 
tions,  known  accordingly  as  huntinff  tribea.  These,  however, 
do  ilot  always  hunt  merely  for  food.  The  great  value  uf  tbe, 
iun  of  many  animals  and  their  extensive  use  in  clothittg,  hu 
rendered  them  a  most  important  article  of  traffic,  and,  Sd- 
oordingiy  the  animals  whose  skins  are  ia  most  repute,  an 
hunted  for  their  furs.  The  quaotity  killed  for  this  purpose 
ill  America  and  in  Asia  is  immense. 

In  civilized  countries  beasts  and  birds  are  hunted  gene- 
rally for  amusement,  or  to  procure  delicate  viands  for  our 
tables.  Some  few  animals  arc  taken  for  their  skins,  which 
are  all,  more  or  less,  a  valuable,  and  therefore  a  markclabi» 
commodity. 

The  taking  of  animals  for  our  ménageries  and  museum), 
hardly  forms  a  distinct  occupation,  though  some  fen  indivi- 
duals in  the  Brazils  and  in  the  East,  get  a  living  by  ukiai; 
and  selling  animals,  or  beautiful  birds  and  insects,  t^r.  A* 
we  are  not,  however,  spcskiug  of  the  animals  themselvei, 
but  of  that  branch  of  rural  industry  wlijch  is  confined  w 
hunting,  wo  would  point  out  as  worthy  of  the  travelkrt 
observation  tht'  following  objects  ; — 

The  number  of  persons  occupied  solely  in  hunting,  l" 
thia  number  will  be  compriaed  hunters  of  every  descriptitXi 
game- keepers,  &c. 

In  this  number,  are  there  any  regularly  paid  and  nwù- 
tained  for  the  exclusive  purpose  of  destroying  noxious  tli>- 
mais,  and  are  they  all  paid  by  the  slate  or  by  individuals! 

At  Baden  Durlach  the  sparrow  killers  arc  munerous  ;  tiioy 
sell  the  dead  birds  to  the  peasants,  who  are  obliged  to  ^ 
duce  a  certain  number  of  them,  and  who  have  not  lime  I* 
devote  to  their  destruction. 

What  is  the  amiual  cjcpcnse  incurred  for  this  ueces»fï 
extirpation  of  noxious  animals?  Is  any  profit  derived  flrom 
their  furs  or  feathers,  and  to  what  amount  i 

What  may  be  the  number,  and  what  are  the  kinds  of  nox- 
ious animals  annually  destroyed. 

In  countries  where  the  right  of  killing  game  does  not  1>^ 
long -exclusively  to  any  privileged  class,  there  ore  geOC- 
rally  a  number  of  persons,  who,  in  the  hunting  season,  devoU 
themselves  to  procuring  game  for  sale  :  wnat  may  be  tlw 
number  of  such  persons,  and  the  annual  produce  in  number 
and  value  of  this  their  labour.  This  class  of  men  in  souk 
parta  of  Bussia  ts  very  numerous,  and  the  loads  of  game  si>- 
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Dually  brought  to  St.  Petenburg  and  Moscow  are  truly 
astonishing. 

Nevertheless,  as  in  most  cases  it  is  the  peasants  who,  in 
their  leisure  hours,  kill  a  few  heads  of  game,  and  as  the  con- 
sumption in  thickly  peopled  countries  is  very  limited,  this 
species  of  hunting  is  not  important.  The  skins,  however,  of 
wolves,  of  foxes,  of  hares,  of  badgers,  &c.  have  a  certain 
value,  and  are  often  kept  by  the  coimtry  people  till  a  suffi- 
cient  quantity  be  collected  to  take  to  market,  where  they 
are  bought  up  by  furriers,  tanners,  hatters,  &c.  The  quan- 
tity sold  by  each  individual  is  generally  insignificant,  but  the 
total  number  of  skins  of  wild  animals  thus  used,  even  in  po- 
pulous countries,  is  very  considerable,  and  should,  if  pos- 
sible, be  ascertained. 

In  some  countries  the  rigour  of  the  climate  is  such  that 
fiirs  are  an  article  of  indispensable  necessity.  In  such  coun- 
tries hunting  is  always  an  object  of  importance,  but,  of  course, 
greater  or  less  according  to  the  demand  for  furs  and  the 
&cility  or  difficulty  of  prociuring  them.  Some  countries 
produce  furs  enough  to  form  an  extensive  branch  of  export 
trade,  others  are  ooliged  to  buy  them. 

In  a  word,  hunting  may  or  may  not  be  of  sufficient  impor- 
tance in  a  country  to  fix  attention  in  a  statistical  point  of 
view  ;  when  it  is,  the  main  object  should  be  to  ascertain  the 
Unds,  the  quantity,  and  the  value  of  the  several  products 
obtained,  whether  raw  hides,  precious  furs,  castoreum,  fea- 
therg,  &c.,  and  the  number  of  persons  employed  in  the  seve- 
^  occupations  of  hunting.  What  is  the  capital  engaged  in 
this  kmd  of  industry  ? 

Sliould  hunting,  however,  not  be  sufficiently  important  to 
b  attention  as  to  its  products  and  the  niunber  of  persons 
^ployed,  it  may,  nevertheless,  be  extremely  interesting  as 
^  Its  various  operations,  whether  they  be  grand  hunting  ex- 
P^itions  or  lesser  hunts,  with  dogs,  falcons,  or  weapons,  or 
whether  the  animals  be  taken  in  snares  or  otherwise.  Hunt- 
^  LB  also  worthy  of  attention  in  connexion  with  the  man- 
ors, the  character,  and  the  physical  constitution  of  the 
P«^le. 

Pithing  is  carried  on,  more  or  less,  in  every  country,  sa- 
^^  or  civilized  :  there  are  even  whole  nations  who  feed 
^lusively  on  fish,  and  who  are  therefore  styled  Ichtyo- 
f^^.  In  some  places  fisheries  are  free,  in  otners  they  are 
^Daonopoly,  enjoyed  either  by  the  government,  by  compa- 
^  or  by  certain  individuals. 


Xndividunl  fishing,  like  individual  hunting,  that  is  to  «ay, 
such  fisliing  a»  ia  practised  by  b  few  indigent  persons  for  their 
own  Buhaistence,  or  for  the  occasioual  «ale  of  its  slender  pro- 
duce, ia  not  worth;  of  tiicing  our  attention,  in  any  way;  but 
the  great  fiaheriea  of  lakes,  of  rivers,  nnd  of  the  sea,  are  often 
an  objL'ct  of  the  highest  importance  as  well  from  the  value 
of  their  produce,  aa  for  the  number  of  persons  employed, 
and  the  large  capital  sometimes  engaged  in  such  enterpriiet. 

The  Homan  and  Greek  Catholics,  by  reasoa  of  tkir 
fasts,  Olid  also  the  Jews,  consume  au  immense  cjuantilypf 
fisb.  Thus  in  Poland  where  the  whole  of  the  population  ii 
composed  of  Catholics  and  Jews,  the  quantity  of  Bah  cua- 
Bumod  is  very  great,  though  much  less  tlian  it  would  be  bnt 
lor  two  causes,  the  extreme  poverty  of  the  peasants  and  "f 
the  Jews,  and  the  mediterranean  position  of  the  countrv,  it 
being  at  a  distance  from  the  sea.  This  latter  circumitiincs 
is  the  reason  why  by  far  the  greater  quantity  of  the  fish  con- 
sumed is  obtained  Irom  the  small  lakes  and  the  rivers  oiiiit 
country. 

The  spa  fisheries  along  the  coasts  of  all  civilized  c«iintri«! 
give  employment  to  a  very  great  iimnber  of  persons  ;  stiaw- 
limes  they  arc  carried  on  by  independent  fishermen,  md 
sometimes  by  companies,  and  these  latter  extend  lhi.<ir  np^ 
rations  to  distant  seas,  and  fish  for  whales,  for  cod,  for  hrt- 
rings,  &(c.  Fisheries  are  undertaken  either  for  oblainiugtbt 
fish  as  food,  or  for  some  particular  produce  which  thcyftr- 
nish,  as  whale  oil,  seal  skins,  &c.  Be  the  objects,  howevitj 
what  they  may,  the  details  regarding  the  fisheries  should  bt 
noted  by  the  traveller,  who  would  do  well  to  make  tilef«^ 
lowing  observations  ; — 

What  is  the  kind,  the  quantity,  and  the  vnluo  of  the  pro- 
duce; the  number  of  persons  engaged  in  fishing,  exclusirelT 
of  those  employed  in  the  construction  of  the  fishing  veHCU 
and  boats,  their  rigging.  Sec;  for  these  builders  do  not  La  ge- 
neral confine  their  labours  to  working  for  the  fishrries,  m 
enter  into  the  class  of  artisans.  The  persons  employed  in 
salting  and  packing  herrings  must  not  be  included  either,ior 
their  occupation  is  not  simply  the  collecting  of  raw  pmduM, 
but  the  preparation  of  it.  Eventually,  everjr  thing  not  roni- 
tioned  here,  but  which  may  he  pointed  out  m  other  part*  ot 
this  work,  as  having  a  direct  relation  to  the  fisheries,  tetj 
be  collected  by  the  traveller  under  one  head,  but  the  op"- 
ratioti  is  not  easy  ;  it  is  difficult  to  aacenain  the  pr«;W 
amoiuit  of  capital  employed  iu  the  fiaberios  themwlvei  O' 
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'e  of  such  accessories,  as  the  construction  of  vessclst 
LlûatB,  gear,  kc. 

In  that  class  of  industry  ofwhich  we  are  now  treating,  we 
dude  the  coral,  apunge,  and  pear!  tisheriea  ;  the  kind,  the 
intities  and  the  value  of  thcoe  objects  muat  therefore  he 
1,  together  with  every  remarkable  detail  regarding  the 
nretal  operations. 

1^  Cot/ectitiff  Iff  U'ild  Honfi/,  and  other  Sjwntaneims  Ani- 

I  Productiotta. — In  several  countries  wild  bees   are   so 

indant  as  to  render  the  collecting  of  their  honey  an  ohject 

lome  importance  ;  thus  in  Hussia,  in  Poland,  and  we  be- 

I  lieve  in  East  Prussia,  a  custom  prevails  of  improving  some' 

"bat  the  natural  hollows  of  the  old  pine  trees  of  the  forest, 

id  climing  them  up  with  a  board  so  as  to  form  a  rude  kind 

fhivc  in  which  the  swarms  settle,  and   which  they  store 

teh  their  honey.     This  is  collected  by  the  peasants,  who  in 

e  forests  belonging  to  the  crown,  at  least  in  certain  pici' 

inces,   pay  an  annual  impost  for  each  hive  prepared  aa 

'ove  stated.  Aa  this  object,  however,  occupies  no  body  ex- 

asively,  there  is  no  estimate  to  be  made  of  the  number  of 

lividuals  employed  in  this  operation  ;  but  the  traveller 

tould,  if  possible,  ascertain  the  quantity  of  wild  honey  col- 

1  of  the  unprepared  wax  thus  obtained. 

ure  other  kinds  of  spontaneous  produce  more  or 

s  important.    Such  are  the  eider-down,  the  edible  bird's 

its  of  Java  and  other  islands  of  the  Indian  seas.    Yellow 

Inber,  ambergris.  Guano  or  wild  fowl's  dung,  &c.     As  for 

lé  eider-down,  it  is  known  to  every  one  to  be  the  produce 

1  aquatic  fowl  of  the  North.    Ambergris  is  that  precious 

substance  found   floating  in  certain    parts  of  the    Indian 

ocean,  and  the  origin  of  which  is  as  yet  but  imperfectly 

known,    hut   which    is    always  a    scarce    production    and 

mucfa  eatfomed  as  a  perfume.     The  swallow's  nests  of  the 

t  are  a  much  more  important  object  than  is  generally 

pIMieTed.     The  Chinese  arc  exceedingly  fond  of  them,  and 

ecordiitg  to  Sir  Stamford  Raffles,  those  collected  in  the 

Ffihnd  of  Java  produced  an  annual  revenue  of  about  £40,000, 

(  Âe  repense  of  collecting  being  a  mere  trifle.     Thi 

rW  Cotmorstit's  and  pelican's  dung,  collected  on  the  rocks  of 

t  western  coast  of  South  America   is  worth  upwardi 

Î7,000  per  annum.     Pigeon's  dung  was  formerly  an  object 

great  importance  in  Persia  ;  each  pigeon  tower,  and  the 

uberwaa  prodigious,  produced  dimg  of  the  value  of  £100 

I  :  so  that  if  we  estimate,  from  their  present 
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the  number  of  pigeon  towera  to  have  been  only  500,  ihe 
(lung  alone  waa  worth  £30,000  per  annum.  It  wasuardinUu 
prejKimtion  of  saltpetre,  but  the  little  tbat  is  now  coUectvJ 
li  employed  as  manure,  chiefly  for  the  melon  beds  ;  it  being 
uid  to  communicate  to  the  fruit  a  flavour  highly  eateemed 

These  facts  are  stated  here  merely  to  apprise  uie  trnvdkr, 
that  very  oflen  objects  which  he  may  think  too  triâing  V> 
notice  are  in  reality  worthy  of  his  particular  attention. 

Since  bones  have  become  a  valuable  manure,  and  are  em- 
ployed in  different  processes  of  the  arts,  many  persons  du 
nothing  else  hut  collect  those  which  lie  acallered  nvei  tiit 
fields  in  certain  countries.  Whole  ship  loads  are  thus  col- 
lected, and  form  an  article  of  exportation.  We  are  not,  how- 
ever, to  presume  from  this  that  all  the  bones  sold  ue  w 
collected. 

The  collecting  of  insects  for  dying,  for  medicinal  poipMM. 
for  naturalists,  &c.,  also  deserves  the  attention  of  the  curiaiu 
traveller  who  should  notice  what  are  the  objecta  collecteifi 
and  their  value. 

Coitfcliny  of  Spontaiwoui  VetjeUtble  Proriurliont. — Tbii 
is  an  object  of  small  importance  in  highly  civilized  countries, 
but  in  other  places  is  often  deserving  of  attention  ;  tbui  i" 
■ome  parts  of  Knsaia  vast  quantities  of  hazel  nuts  are  gathereil 
and  sent  in  inconceivable  nuantities  to  the  cnpit&b  and  othu 
towns  ;  wild  berries  also,  m  this  country  and  in  FinlanJ.W» 
Ml  object  of  some  value  ;  ship  load»  of  cranberrie»  f 
broucht  from  the  latter  place.  The  collection  of  se»  w*Wi 
in  different  places,  and  that  of  the  dying  lichens  trom  offli* 
rocks  of  the  Azores  and  in  the  Adriatic,  occupy  a  number  of 
people,  and  the  produce  is  of  considerable  value. 

Besides  these  objects  there  are  other  spontaneous  vt^ 
table  productions,  as  shrubs,  roots,  herbs,  berries,  &c.,  col- 
lected chiefly  for  the  apothecaries,  dyers,  &c.,  and  somi*  ot 
these  vegetable  drugs  are  used  in  aucb  quantities,  and  «■*■ 
ploy  so  many  persona  in  tlie  collecting  of  them,  that  thsytf^ 
very  important. 

The  spontaneous  crops  of  meadow  grass  is  an  object  of 
great  value,  but  the  cutting  of  it  is  never  an  exclusive  occu- 
pation, so  that  on  this  subject  little  is  to  be  learnt  butllK 
mean  annual  value  of  (he  produce. 

In  short,  whenever  any  spontaneous  vegetable  prodiiclip" 
is  of  sufficient  value,*  or  is  employed  in  sufficient  qusDtilT 

*  Ushoganj,  logwood,  &c.  come  under  the  heai 
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to  render  the  collecting  of  it  so  important  as  to  occupy  many 
persons,  nt  least  at  certain  times  of  the  year,  the  nature  of 
such  productions,  the  quantity,  the  uses  to  which  they  are 
applied,  their  value,  the  modes  of  collecting,  the  number  of 
persons  employed,  &c.  are  all  objects  worthy  of  attention, 

Ctdlect'mii  of  Muterai  Praduetiong. — Every  substance  in 
the  mineral  kingdom  is  a  spontaneous  production  of  nature  ; 
man  cannot  increase  metnls  and  minerals  as  he  can  cultivate 
the  vegetable  productions  of  the  earth  ;  and  if  we  class,  with 
Storch  and  other  writere,  the  labour  of  coUecting  minerals 
with  rural  industry,  it  is  only  because  it  is  an  occupation 
which  belongs  rather  to  the  inhabitants  of  the  country  than 
to  mBaufacturing  or  commercial  industry,  and  because  the 
classi6cation  as  such  is  of  little  consequence.  Nevertheless 
the  great  importance  of  the  minerals  of  a  country  and  the 
particular  nature  of  the  labour  of  collection  entitle  them  to 
particular  consideration  ;  and  it  is  for  this  re^on  that  we 
have  given  a  notice  of  the  observations  to  be  made  on  this 
subject  under  the  head  Mineralogy  of  a  Country,  (which 
see). 

We  shall  now  remark  that  with  regard  to  the  kind  of  in- 
dustry of  which  we  have  been  speaking,  viz.,  that  which  la 
occupied  in  collecting  the  spontaneous  productions  of  the 
earth,  it  would  be  well  if  the  traveller  could  fill  up  the  de- 
tails of  such  a  table  as  No.  10. 

AGRICULTURAL  INDUSTRY,  properly  so  called; 
or,  LABotrns  whose  object  is  to  preserve,  to  incueasb 
Asn  TO  lUPROVE  Tue  fruits  of  the  earth,  useful  a»i- 

UAI.S  ABn  TnEIR  PRODUCE. 

Animal  Kingdom. — The  rearing  and  keeping  of  domestic 
animals  and  of  poultry,  of  fish  in  ponds  and  reservoirs,  of 
bees,  &c.  fumign  occupation  to  a  great  number  of  pereone, 
and  are  objects  of  considerable  importance,  and  every  thing 
regarding  them  is  worthy  of  particular  nutico.  Of  course 
the  most  useful  animals  will  claim  the  traveller's  chief  atten- 
tion, such  as  horses,  miilos,  asses,  o\en  and  cows,  buffaloes, 
elephants,  camels  and  dromedaries,  rein  deer,  Inmos,  sheep, 
goats,  dogs,  &CC. 

Note  should  be  taken  of  all  the  domestic  animals  of  the 
country,  with  every  thing  which  particularly  characterizes 

reliable  production,  but  their  imporlBnce  is  such,  ingether  willi  llieir 
lioiile'l  IncaUt;,  as  to  require  bvïiig  tfcsted  by  themsvlveii  «ben  men- 
'iikMed  al  oil  bf  the  tniTeUer. 
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them,  and  the  uncful  purposes  to  which  they  are  applied,  ihc 
tnnDiicr  in  which  they  ure  rean-d  and  kept,  that  is  to  kv. 
thuir  luud  ut  diRerent  geasoiiB,  its  preparation,  Hnd  the  qimn- 
tity  given  ;  the  kind  of  shelter  under  which  they  are  securpd. 
the  diseiueB  thry  are  subject  to,  and  the  way  these  me 
treated  ;  the  mea«urea  adapted  for  multiplying  the  brpfdi 
and  bringing  up  the  young;  the  modes  of  improring  Af 
breed,  either  with  a  view  to  increase  of  strength,  u;iliiy, 
beauty,  &e.,  as  when  the  breeds  of  hoisea  are  croasea;  or 
for  bettering  the  quabty  of  some  of  their  products,  as  wbni 
breeds  of  sheep  are  crossed  to  improve  the  quality  of  th* 
wool,  kc.,  or  tbr  increasing  the  flavour  of  the  tiesh  ufiuch 
as  are  eaten,  as  in  the  case  of  horned  cattle  being  sent  to 
graze  on  particular  pastures,  &c. 

The  care  and  atteution  paid  to  the  rearing  and  kccptngof 
all  kinds  of  poultry,  and  of  each  kind  in  particular,  sboulit 
be  attentively  observed,  and  the  same  thing  may  be  said  nf 
fiah  in  ponds  and  reservoirs;  of  game  in  preserves,  &c. 

The  roaring «f  silk-worms,  togetherwith  the  care  and  pre- 
servation nf  the  nlantatinns  of  mulberry  trees,  belonging  W 
rural  industry,  ttiough  a  distinct  branch  of  it,  must  be  hut 
noticed.  The  subsequent  various  preparations  of  the  «ilk 
itself  belong,  of  course,  to  manufacturing  industry. 

The  care  of  bees  is  seldom  an  exclusive  occupation,  uia 
although  the  honey,  and  particularly  the  wax  obtained  m» 
inijKirtant  objecta,  we  are  here  to  consider  merely  the  CM 
bestowed  on  the  bees  themselves. 

Besides  these  several  objects  of  considération,  the  foilo*' 
ing  should  be  noted. 

What  quantity  of  each  kind  of  useful  animal,  wheftt 
beast,  bird,  fish,  or  insect  is  produced  in  the  country;  «bsl 
is  the  expense  and  the  protits  of  rearing;  where  is  tlic  bat 
quality  of  each  kind  found,  and  what  are  the  principal  in«f- 
Keta  for  the  aale  of  these  animals  or  their  produce.  Are  tnj, 
and  which,  exported  or  imported,  whereto,  and  whence,  mi 
to  what  amount  annually;  is  the  es|)ortat)Ott  or  importaliM 
favoured  or  discouraged  ;  is  any  encouragem(^nt,  andofwW 
kind,  oQered  by  government  or  others  for  Iniprovim  ft» 
breeds  of  cattle  and  other  animals,  or  their  produce  Ï  Wh* 
number  of  persons  may  the  several  occupations  of  brvedinfi 
rearing,  and  tending  the  useful  animals  of  the  coiitiWT 
amount  to,  and  what  is  the  amount  of  capital  engaged  ■" 
this  kind  of  industry,  Uc.  ? 

readable  Kingdom. — 'ITie  laboura  we  have  now  to  «n- 
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16  which  have  for  their  object  the  preservation 
of  useful  vegetable  productions,  and  the  ameli- 
e  several  species  ;  the  tilling  and  improvement 
increase  m  the  quantity  and  quality  of  the 
»  ;  the  formation  of  artificial  meadows  ;  the 
of  forests  and  cutting  of  the  timber  ;  the  plan- 
ore  of  quickset  hedges  ;  the  care  of  vineyards, 
1  fruit  trees  of  all  kinds,  and  of  kitchen  gardens  ; 
>f  the  tea  plant,  the  sugar  cane,  coffee  trees, 
>colate-nut  trees,  mulberry  trees,  spice  bearing 
enous  plants,  gum  bearing  trees,  &c.  The  con- 
1  of  all  these  objects  in  detail,  and  of  every 
ted  with  them,  constitutes  the  greatest  and  most 
art  of  the  observations  to  be  made  on  agri- 
»ur,  and  therefore  requires  the  most  particular 

)  article  of  food  for  man,  in  civilized  countries, 
rom  the  gramineœ\  and  we  have  cattle  only 
as  we  have  wherewithal  to  feed  them.  Thus, 
3n  of  the  earth  is  the  chief  and  most  important 
an;  for,  strictly  speaking,  we  can  do  without 
}  and  commerce,  but  not  without  food. 
>t  mean  from  hence  to  infer,  that  man  should 
(elf  to  supply  the  primitive  wants  of  his  nature,  or 
Durs  and  his  researches  to  what  is  strictly  neces- 
iupport  of  existence;  such  a  state  would  keep  him 
level  in  the  creation,  and  be  reprehensible  from 
ployment  of  his  noble  faculties.  His  superior 
ig  was  given  him  that  he  might  augment  the 

enjoyments.  No  sooner  was  he  united  in  that 
or  which  he  was  evidently  destined,  than  multi- 
>ns  sprung  up  which,  developing  his  intellectual 
re  the  prelude  to  those  astonishing  discoveries, 
nterprizes,  that  have  given  to  him  the  mastery  of 
?he  laws  of  nature  have  been  made  subservient  to 
vt  various  productions  minister  to  his  wants,  his 

and  his  luxury.  But  the  chief  of  these  pro- 
ose  indeed  without  which  none  others  can  be 
e  the  immediate  produce  of  the  soil  ;  and  arts, 
!8,  and  commerce,  flourish  only  in  as  much  as 
a  improved, 
iministered  countries,  those  we  mean,  in  which, 

use  a  figure,  industry  is  permitted  to  admi- 
3wn  affairs, — where  despotic  and  ill  contrived 
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tTscems  Dcither  impede  nor  panljze  her  efforts,  the  ii 
ever  tt..und  m  as  piotperoiLt  a  state  as  other  circumstancei 
permiL 

In  regular  order,  we  should  next  allude  to  those  laboun 
which  SK  applied  to  the  elaboration  of  the  mineral  kit^- 
dom,  but  the  details  regarding  this  department  have  been 
alreadT  mentioned  under  the  article  Metallurgy  :  we  shiU 
thereto  re  proceed  at  once  to  treat  of  agricultural  affairs. 

DISTRIBUTION  OF  LAND,  1ÏS  CULTIVATION 
AND  PRODUCE. — Under  the  term  Agriculturi  ire 
included  territorial  economy^  or  the  improvement  and 
management  of  land  ;  and  huwbandry^  or  the  cultivation  and 
treatment  of  its  more  us^ul  vegetable  and  animal  pro- 
ductions. 

Land,  agriculturally  considered,  may  be  divided  into  three 
principal  classes. 

1.  Productite  Land^  including  com  lands  of  best,  me- 
dium, and  worst  quality  ;  vineyards  and  plantations  of  all 
kinds  exclusive  of  forest  trees  ;  productive  gardens  ;  mea- 
dows and  pastures  ;  forests  ;  peat  bogs,  &cc. 

2.  Unproductiw  Land^  hut  which  may  he  made  to  pro- 
duce,  ami — 

3.  Barren  Land,  such  as  sands;  improductive  swamps: 
roads,  6lC. 

Tbougli  nature  herself  has,  to  a  certain   degree,  esta- 
blishod  the  above  classification,  yet  the  precise  proportion  d 
the  three  kinds  of  land,  in  any  country,  depends  on  the  de- 
gree of  civilization,  the  extent  of  the  population,  its  manneiii 
and  its  wants.     Generally,  the  more  peopled  a  countij^the 
greater  quantity  of  land  is  brought  into  cultivation,  and 
vice  versa.    The  just  proportion  which  cultivated  lands  bear 
to  the  population  of  a  country  depends,  however,  on  a 
variety  of  circumstances,  and  can  therefore  be  detennin» 
only  after  the  most  careful  consideration  of  every  thing  whicn 
bears  upon  the  subject.     So  also  the  relative  proportiooi  0^ 
the  diiierent  kinds  of  culture  is  based  upon  particular  ele- 
ments of  political  economy.     We  shall  confine  ourselves  fc^ 
the  present  to  directing  the  attention  of  the  traveller  to  to 
obsc^rvation  of  principal  facts. 

Of  Frodtictioe  Land, — By  this  term  we  understand  all 
lands  actually  yielding,  either  spontaneously  or  by  cultiva- 
tion, objects  useful  to  man;  such  as  those  which  directly  or 
indirectly  supply  him  with  food  or  with  clothing,  or  con- 
tribute   to   his    lodging,   or  furnish   him  with    fuel   {^' 
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■  ■Iiuively  of  coal),  or  with  objects  employed  in  the  sere- 
"  '     t«. 

Î  will  here  remark,  that  observations  on  the  vegetable 

roductioua  of  a  couulry,  must  be  confined  lo  such  only  as 

considered  useful,  uither  for  food  or  in  the 

ledicinal  purposes  ;  for  these  alone  are  ini- 

,__ .  iliatical  point  of  view. 

»  If  it  be  true  that  the  proportion  of  cultivated  knd  is 
lated  by  the  population,  it  is  no  less  so  that  the  kind  of 
ire  depends  greatly  on  the  manner  of  hving  of  the  in- 
ibitaiits.  In  England,  a  greater  quantity  of  cattle  ia  reared 
■n  in  France,  where  vegetables  and  Iruits  are  more  abun- 
Pidnitly  cultivated  than  in  England.  In  India,  where  the 
religion  of  the  people  and  their  belief  in  the  metempsy- 
chosis prevents  tneir  eating  of  any  thing  which  has  enjoyed 
life,  little  else  is  cultivated  for  food  than  rice,  sugar  and 
fruits.  Chmate  also  exercises  great  influence  on  the  kind 
of  cultivation,  not  merely  in  consequence  of  the  peculiarity 
of  indigenous  vegetables,  but  by  modifying  in  a  direct  man- 
ner the  wants  of  the  inhabitants.  Thus,  in  cold  countries, 
where  wool  is  an  indispensable  article  of  clothing,  pastu- 
rage is  necessary  forthe  feeding  of  sheep,  whilst  in  hot  coun- 
tries a  vegetable  production  answers  the  purpose,  and 
plantations  of  cotton  supply  the  place  of  flocks  of  sheep. 

The  spontaneous  gii^  with  which  Providence  has  blessed 
certain  countries,  and  which  she  has  refused  to  others, 
serve  also  to  modify  culture.  England  for  example,  by 
reason  of  its  rich  coat  mines,  is  under  no  necessity  of  culti- 

tmting  trees  for  fiiel  ;  while  in  France  and  in  Germany,  the 
knervation  and  management  of  the  forests  is  an  object  of 
.^egreatest  importance. 
p  Tbe  geographical  situation  of  a  country,  determines  to  a 
ifillBJii  degree  its  agriculture.  Mediterranean  countries 
ift^ved  of  the  resources  of  maritime  commerce,  devote 
iStemselvcH  more  exclusively  to  agriculture  than  sea- washed 
countries  :  thus  it  is  with  Poland,  its  grain  and  its  timber  are 
its  staple  productions,  and  it  cultivates  but  few  of  those  ob- 
jects which  are  directly  applied  to  arts  and  manufactures. 

From  these  remarks  it  ibllows,  that  the  objects  cultivated 

We  only  a  relative  importance,  depending  on  the  locality, 

I  <^inate  andsoil.and  the  mode  oflife  and  institutions  ofapeo- 

I  I**.    There  are  even  some  who  do  not  cultivate  at  all,  such 

'^tiu  uomadic  tribes,  whether  pastors  or  hunters,  and  the 

'~     jBbes.     But  let  us  pass  on  to  the  observations  to  b^m 
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made  on  those  matters.  Productive  lands  may  be  arranged 
according  to  the  particular  objects  they  produce,  as  grain, 
vinos,  &c.,  as  before  stated. 

The  first  thing  to  bo  done  is  to  ascertain  for  each  province 
in  particular  how  much  land  is  laid  out  for  each  particnlar 
object,  and  the  ammal  produce  of  each,  with  its  cost-price 
and  market  value.     These  details  may  be  collected  into  a 
tabular  form,  similar  to  that  of  No.  1 1 .     The  recapitulation 
of  the  partial  or  provincial  tables,  disposed  in  a  general 
table,   will  show  at  once  the-  acricultural  distribution  of 
the  land,  and  its  productions  for  me  whole  country.    Com- 
paratively considered,  the  provincial  tables  will  showtbe 
respective    fertility    of  the  different    provinces,  and  the 
]>articular  kind  of  culture  carried  on  in  each,   with  the 
difference  in  value  of  the  same  kind  of  articles  in  difierent 
places.     This  last  species  of  information   is  of  great  im- 
portance   in  connexion  with    the   price   of  manufactured 
articles,  and  of  different  kinds  of  labour  iu  the  same  or  in 
different  places. 

The  data  obtained,  the  traveller  will  next  enquire  into  the 
quality  of  different  kinds  of  produce  in  different  parts  of 
tlie  country;  he  will  also  ascertain  whether  the  severd 
productions  arc  in  quantity  sufficient  for  the  consumption  of 
the  country  ;  if  they  exceed  that  quantity,  and  if  any  i> 
exported,  or  if,  on  the  contrary,  the  country  is  obliged  to 
import.  The  quantities  in  either  case  belongs  to  the  article 
Commerce. 

What  arc  considered  tlie  best,  the  medium,  and  the  wont 
crops  ;  what  variations  have  the  crops  or  produce  under- 
gone during  a  number  of  years,  and  the  probable  causes  of 
such  variations. 

What  is  the  highest,  the  mean,  and  tlie  lowest  price 
of  tlie  staple  agricidtural  productions,  whether  grain  ^ 
bananas,  or  any  thing  else  ?  What  variations  have  thcTB 
been  in  the  prices  for  the  last  ten  or  twenty  years,  and  whit 
has  been  the  cause  of  these  variations? 

What  is  the  annual  consumption  in  the  countiy  of  Ae 
different  agricultural  productions;  has  this  consumptioj 
undergone  any  changes  ;  what  have  been  these  changes,  and 
their  causes  ? 

Although  these  questions  apply  more  particularly  to  the 
staple  or  principal  productions  of  agricultural  industry,  th^ 
should  equally  be  put  regarding  every  object  to  which  they 
will  apply. 


I 
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jre,  besides  the  general  observations  above  alluded 
which  are  of  great  interest,  and  should  not  there- 
lefflected;  they  refer  to  the  several  agricultural 
ad  may  be  thus  divided. — Preparation  of  the  soil  ; 
i  planting  ;  operations  during  growth  ;  collecting 
ting  the  produce;  preparation  of  the  produce  for 
ij  See 

aihn  of  the  8oUy  and  Us  different  kinds. — ^Nature 
tvered  the  earth  with  spontaneous  vegetation,  it 
lecessary,  when  man  would  appropriate  a  portion 
articular  cultivation,  to  eradicate  the  natural  pro- 
in  order  to  substitute  others  more  immediately 
lim;  this  labour  is  called  Clearing ,  a  term  which, 
re  confined  sense,  is  particularly  applied  to  the 
forest  trees  and  the  grubbing  up  of  their  roots, 
ident  that  the  mode  of  clearing,  mainly  depends 
lature  of  the  vegetation  to  be  got  rid  of.  There 
theless,  for  this,  as^for  every  thing  else,  methods 
[ess  perfect,  either  as  regards  the  rapidity  of  the 
i  or  their  expense:  the  traveller  should,  there- 
rve  how  this  first  preparation  of  land  is  effected, 
ut  its  peculiar  advantages  or  defects, 
dd  once  cleared,  is  subsequently  prepared  in 
rays  according  to  its  quality,  and  the  nature  of  the 
be  sown  or  planted, 
lands  require  more  working  than  lighter  ones, 

>  their  proper  pulverisation,  and  more  ploughing 
■ed  for  wheat  crops  than  for  oats.  Land  that  is 
,  requires  to  be  improved  by  a  proper  admixture 
1  order  that  it  may  not  retain  too  much  water, 
the  other  hand,  land  that  is  too  lieht  is  improved 
îssion,  that  is,  by  rolling  or  by  adding  a  certain 
»f  clay.  Thb  rule,  however,  is  not  without  one 
;  for  certain  plants,  as  rice  for  example,  require  a 
hich  the  water  may  remain.  Some  soils  are  so 
be   elements  necessary  to  vegetation,  that  they 

>  improvement  in  that  respect,  while  others  would 
;  steril  without  manuring,  or  other  processes  to 
t. 

icipal  soils  are,  according  to  Loudon,  '*  the  clayey, 
I,  sandy,  ferruginous,  peaty,  saline,  moist  or 
Qd.dry." 

often  of  great  importance  for  a  traveller  in  imex- 
iionsi  to  form  some  opinion  of  the  quality  of  the 
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■oils  he  travels  over,  even  when  he  cAnnnt  slop  to  csnmtue 
them  caretuUjr,  wt-  wUl  quote  tVom  the  author  just  namtni, 
ft  list  of  plants  by  which  particnlor  soils  are  distinguished. 
This  list,  it  is  true,  refera  to  Europe,  but  as  many  or  ihe 

euits  menttoned  grow  in  other  parte  oF  the  world,  the 
Mwledge  of  the  kind  of  soil  in  which  they  spring  up  m>T 
be  verv  useful  ;  and  for  countries  where  tlie  vegetatim  U 
quite  different  ùom  that  of  Europe,  we  would  recommend 
Is  the  traveller,  if  he  ia  not  already  thoroughly  ncqusintfJ 
«ilb  tht'  halHlai  of  plants  generally,  to  observe  ss  closelv  at 
possible,  whenever  he  has  an  opportunity,  the  nntuTE  of 
the  coils  on  which  particular  plants  grow,  and  thus  farm 
a  paiticular  list  lor  himself. 

jirgillaeeotiB  aoiU. — Common  coltsfoot,  Tufsiia^/ar- 
fara;  goose  tansy,  Poten/ilia  anserma;  Bilvcry,  annua, 
and  creeping,  rejiiang;  yellow  meadow  rue,  T/iaUetntm 
fiatmm;  Cttrex,  man;  species;  Junrug,  various  sDeciwi 
tuberous  bitter  vetch,  Oribue  tuberovu»  ;  greater  biril'a  foot, 
trefoil,  Lotua  mtfjar;  and  small  homed,  cornietiJatti: 
officinal  soap-wort,  Saponar'ia  afieinalia  :  but  the  Tuuib^ 
Jarfura,  i»  a  certain  and  universal  sign  of  au  argillsMODi 
Boil,  aiid  is  the  chief  plant  fuuud  on  the  alnm  grouiiiliuf 
Britain,  France,  and  Italv. 

Calcareous  «oils. — Spiked  speedwell,  t'eronica  ffpswrt; 
little  bodstraw.  Gallium mtsUlutn  ;  officinal gromwell.i.i'**- 
spermum  o^citiaie;  ana  purple-blue,  purpura  carula^i 
clustered  bell  flower.  Campanula  alom^rata;  hybrid  prit 
matocarpus,  Prianuiloearpue  hgbridua  ;  round-headed  niD- 

ÏioB,  Phyteuma  orbicuiare  ;  Lychnitis  multsin,  t^frbatcW 
•jfeliniii»;  wayfaring  tree,  l'ibumum  Lantana;  «immi» 
berberry,  Serberia  vulffariê  ;  common  dmH^san-n>se,S^ 
anlhcMum  vufyare  ;  common  pulsatUla  anemone,  jtnmoa' 
PuttatUta;  white  vine,  virgin's  bower,  or  traveller's  joj' 
Clcfuati»  I'i/alba  ;  cultivated  sainlbin,  OfloftrirAisgflfrfa. 

Silicetfus  soil. — Three-leaved  speedwell,  Feronica  I"" 
phylloB;  and  vernal,  verna;  Italian  viper's  buglosa,£(;A«iirt 
itaRcum;  smooth  rupture  wort,  Memiaria  glabra',  so* 
hairy,  A(r«ubt  ;  English  catch-fly,  «few!  aw^/kw,  and  oditf( 
species  ;  red  sand  wort,  arenaria  rubra,  &c.  ;  tomfifl*' 
spurrey,  spergMla  arrensis  ;  hybrid  poppy,  Papaver  AyW-^ 
awni,  argcmone,  &c. 

Ferruyiurtue  eoitt. — Common   sorrel,   Rumcx  Aeetat*  \ 
and  sheep's  sorrel,  Aceioaella. 
Peaty  10^ — Bilberry,  Paeeinatm  Mffrtiilua  ;  Bleobci 
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uHmwsum;  cranberry,  oxycoecti8  pahutris  \  heath,  ^r?m; 
awLshaped  spurrey,  Spergula  suaulaia;  officinal  septfoil, 
TormeniiUa  qffieinalis. 

Saline  «oi/.— -Glasswort,  scUieamia;  marine  wrack-grass, 
Za»iera  marina  ;  sea  ruppia,  Rupma  maritima  ;  sea  lung. 
wort,  Pulnumaria  maritima  ;  Soldanella  bear-bin^  Calys- 
iegia  SoidaneUa  ;  whorled  knotgrass,  lUecehrum  verticilla- 
tmmi  sea  goose-foot,  Chenopodium  mariiimum;  and  shrubby, 
fruikosum,  ;  Kali  salt  wort,  Salsola  Kali  ;  whorl-leaved 
honeywort,  Siscn  verHeillatum  ;  marine  sandwort,  Arenaria 
marina^  &c.  ;  fringed  orache,  Atriplex  laciniata. 

Aquiuie  soil. — Marsh  marigold,  Caltha  palustris  ;  com- 
mon mare's-tail,  Hippuris  vulgaris;  common  butterwort, 
Pinquicula  vulgaris  ;  European  water-horehound,  Lycopus 
europosus;  diœcious  valerian,  Valeriana  diaica;  Marsh 
violet,  Flola palustris;  Valerandi's  brook- weed,  Sam^Àus 
Falerandi;  Marsh  thysselinum,  ThysselHnum  palustre; 
iqtiare-stalked .  epilobium,  EpUobium  tetragonum\  willow 
lythrum,  Lythrum  Salicaria;  tongue-leaved  crowfoot, 
Banuneulus  lingua  \  and  spear  wort,  flamula. 

Very  dry  soil, — ^Red  sand-wort,  Arenaria  rubra  ;  sheep's 
Knrel,  RumexAcetoseUa  ;  wild  thyme,  Thymus  SerpyUum  ; 
common  acynos,  Acynos  vulgaris  ;  field  trefoil,  Trtfolium 
ortense. 

"  These  plants  are  not  absolutely  to  be  depended  on  ;  they 
are  even  sometimes  found  in  soils  directly  opposite.  Still 
the  cultivated  sainfoin  Ondbrychis  sathxz  is  almost  always 
an  indication  of  a  calcareous  soil  ;  the  common  coltsfoot 
Tussilagojarfara,  of  blue  clay  ;  the  red  sandwort,  Are- 
naria rubra^  of  poor  sand  ;  and  the  sheep's  sorrel,  Rumex 
deetosella^  of  the  presence  of  iron  or  of  peat.  The  common 
leed,  Phragmites  communis,  and  the  amphibious  poly^o- 
flQm,  Polygonum  amphibium  grow  on  alluvial  soils,  which 

C'  Id  excellent  crops  if  properly  drained;  but  where  the  com 
ne-tail  equisetum  arvense,  grows  freely,  it  indicates  a  cold 
and  retentive  sub-soil.     The  cornfield  pimpernel,  anagallis 
^f^otnsis,  the  cornfield  madder,  SJierardia  arvensis;  the  com- 
^  giomwell  Liihospermum  arvense,  and  the  salad  lamb's 
tatuce,  Valerianella  olitoria,    grow  on  cultivated   lands, 
^Here  the  soil  is  a  strong  black  loam  on  a  dry  bottom  ;  when 
■^h  a  soil  is  wet,  the  clown's  all-heal  Stocky  s  palustris, 
'"'•^its  appearance.     A  light  sandy  soil  is  known  by  the 
Pj^nce  of  the  purple  archangel,  Lamium purpureum ,  and 
^  shepherd's  purse,  Capselki  bursa  pastoris.  If  the  parsley 

N  2 
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jiif-rt  ^Miemilla  aplume»  is  found,  the  soil  ib  ratlieT 
unproductive  ;  if  the  cornfield  epurrey  Sptiryula  areemit 
grows  very  thick,  the  ground  is  too  fine  ;  the  common  rag- 
wort Seneeio  Jacobaa  and  tht:  cornfield  cirsium  Certam 
anente,  grow  indiscriminately  on  light  and  strong  loams, 
hut  always  indicate  n  fertile  soil.  The  wall  draba  Dnàa 
muralig,  and  the  annual  knawel  Seleratii/iué  annuuê  gro» 
on  soils  that  are  dry,  sandy  and  poor  in  tlie  extreme.  Tb« 
Bpiny  rest  harrow  Ononu  gmnota,  ia  often  found  on  diy 

Çistnre,  and  where  the  soiT  is  incumbent  ou  rotten  roa£ 
he  aijuatic,  peaty,  and  saline  soils,  are  almost  every  wberc 
indicated  by  their  appropriate  plants." 

So  much  then  for  soils  as  indicated  by  the  plants  trhicb 
grow  upon  them.  When  they  are  to  be  employed  for  pu- 
ticular  purpose»  they  will  require  to  be  prepared  accordingly, 
and  have  their  several  defectscorrected  by  various  proc«««ea, 
such  as  aeration  or  turning  up  and  allowing  to  lie  fallow;  by 
altering  the  constituent  parts  of  the  soil  ;  by  pairing  offlh? 
upper  straUmi  to  come  at  the  good  substratum  ;  by  araining. 
or  irrigation  as  required;  by  burning;  and  by  the  applict- 
tion  of  manures"  of  different  kinds. 

In  the  tillage  of  land  the  greater  or  leu  tenacity  of  the 
soil  modifies  the  construction  of  the  ploughs  t  intended  to 
tuin  it,  of  which  there  is  a  great  variety. 

The  observations  of  the  traveller  must  therefore  be  directed 
to  all  these  objects.  The  modes  of  clearing;  thensloreoC 
the  soil;  the  modes  of  tilling  for  different  kinds  of  corn, 
vegetables,  or  other  productions  ;  the  (quantity  and  kind  of 
maniue;  the  processes  of  irrigation,  or  of  draining;  the  im- 
plements used  in  the  several  processes;  and  the  time  oftba 
year  when  the  operations  are  performed. 

Sowinff  and  i'lanting. — For  every  thing  sown,  ohserre 
whether  it  is  doue  by  hand,  by  broad^casting,  or  by  dibbliog, 
or  whether  machines  are  employed,  and  of  what  kind.  DtM* 
the  seed  undergo  any  preparation  before  sowing? 

lo  the  case  of  plantations,  ascertain  the  ago  or  the  growth 
of  the  objects  planted  ;  the  depth  at  which  tliey  are  in- 
serted ;  the  distance  and  order  of  the  spaces;  and,  wfaethct 
for  sowing  or  planting,  note  all  that  is  worthy  of  attention  in 
the  modes  of  operating,  and  the  times  of  the  year  wttea. 
these  labours  are  performed.       ' 

Opération*  during  groKlh. — How  and  at  what  time  o% 


■  See  Mttiairti. 


t  See  tmpUtmtM*. 
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the  year  are  the  several  operations  of  thinning,  weeding, 
propping,  watering,  &c.  performed  ?  that  is  to  say,  observe 
generallj  all  the  .various  operations  performed  during  the 
growth  of  cultivated  plants  of  whatever  kind  they  may  be, 
in  order  to  insure  the  crops,  or  bring  them  to  as  great  per« 
fection  as  possible. 

CoUectmg  or  Harveêtina, — ^How  are  the   crops  of  va- 
rious kinds  collected,  is  it  by  hand  labour,  as  in  the  case  of 
cotton  gathering,  the  pulling  up  of  flax,  &c.,  or  by  means  of 
implements,  as  for  com,  hay,  &c.,  and,  in  the  latter  case, 
of  what  kind  are  the  implements  ?  What  is  there  worthv  of 
notice  in  the  manner  of  gathering  or  cutting  the  crops;  now 
are  they  immediately  disposed  of;  are  thev  allowed  to  lie 
on  the  ground  to  dry  or  to  ripen,  and  if  so,  now  lonff  do  they 
tie  there  ;  or  are  they  piled  in  the  fields,  and  in  what  way  ; 
or  are  they  taken  to  the  homesteads  to  be  stacked,  or  placed 
imder  c;round,  or  in  barns,  or  otherwise  ;  how  are  they  car- 
tied  ;  By  men  or  animals,  or  in  carts,  and  if  the  latter,  what 
il  the  construction  and  load  of  these  carts  ?  In  what  months 
of  the  year  are  these  operations  performed? 

Preparation  of  the  Produce  for  the  Market, — ^How  is  the 
thrashing  performed  ;  is  the  grain  trodden  out  by  horses,  or 
i>  the  com  thrashed  by  flails,  and  if  so,  how  is  the  floor  con- 
vtmcted  on  which  it  is  thrashed  ?  Is  the  thrashing  per- 
foimed  by  machinery,  of  what  kind,  and  what  is  the  moving 
power?  Is  it  customary  to  thrash  out  all  the  com  at  once, 
or  only  as  required  ;  what  is  dohe  with  the  straw  ?  How  is 
^  winnowine  performed,  by  merely  throwing  up  with  sho- 
▼elg  against  the  wind,  or  by  machines  ?  How  is  the  hay 
I^epared  for  market  :  in  trusses  or  in  loose  loads  ?  What 
Preparations  do  all  the  various  products  of  agricultural 
Justly  undergo  to  fit  them  for  the  market,  &c. 

GENERAL  REMARKS.— The  traveUer  should  observe 
9^erally  and  particularly,  according  to  the  importance  of 
2|^  object,  the  kind  of  soil  and  aspect  best  fitted  for  dif- 
'^t  vegetable  productions,  together  with  any  other  de- 
^,  besides  those  we  have  mentioned,  which  may  appear 
of  interest;  such  as  whether  the  land  be  tilled  by  hand 
JJ  by  the  assistance  of  horses,  or  mules,  or  oxen  ;  how 
^  teams  are  yoked  ;  and  what  are  the  advantages  or  de- 
^  of  the  method.  Notice  should  also  be  taken  of  the 
r^  of  weather  chosen  for  opening  the  ground,  for  sow- 
*^ or  planting,  for  reaping,  &c.  ;  as  different  kifids  of  land, 
*^^  dBferent  productions,   require  that  attention  should 


be  paid  to  this  circunutaiice.  In  fine,  ihe  traveller  shonU 
cnrerullv  enquire  into  the  advantages  or  derects  of  Ihe 
8>'atein  followed  in  the  usual  agricultural  opérations,  and 
toe  iiuprovcments  of  which  they  appear  to  him  suscep- 
tible. 

PRICE  OF  LABOUR  AND  VALUE  OF  AGHICUL- 
TUllAL  Pit ODUCTIONS.— What  is  the  coat,  iucluding 
aeeds  and  shoots,  &c.  of  the  several  operatious  we  hure 
enumerated,  separately  and  together,  as  far  u  they  are 
required  for  each  different  vegetable  production  Ï  Thi* 
cost  compared  with  the  market  price  will  show  the  profit- 
The  value  of  the  several  productions,  however,  is  com- 
posed of  H  number  of  elements,  and  is  not,  therefore,  w 
easily  obtained. 

The  value  of  agricultural  produce  iS  made  up  of  di 
the  partial  values  consumed  in  its  production.  The  value 
of  the  land  is  estimated  by  the  interest  of  the  purcluW 
money,  or  the  rent  pud  ;  the  value  of  the  agricultunl 
implements,  is  ascertained  by  a  calculation  of  what  they 
cost,  the  time  they  last,  and  the  necessary  repairs  oflhem; 
the  value  of  men's  labour  is  what  it  costs,  either  by  the 
day  or  by  piece  work;  the  value  of  animal  labour  is  com* 
pounded  of  the  interest  of  the  capital  expended  in  their 
purchase,  and  the  cost  of  iheir  food,  besides  which  th* 
capital  is  lost  .when  they  die.  All  these  values  which  in 
consumed,  together  with  the  price  of  seed,  or  shooU,  * 
youngplants,  &c.,  are  reproduced  in  the  produce  obuilH^I 
the  cultivator  adds  the  value  of  his  own  timo  and  supei- 
intendeuce,  the  payment  of  which  constitutes  his  prw; 
the  sum  of  all  these  values  taken  together,  including  àx 
profit,  composes  the  real  value  of  the  production  or  the 
amount  for  which  it  is  ofiered  for  sale. 

It  is  evident,  however,  that  in  calculating  exactly  ifttf 
this  manner,  the  cultivator  would  be  a  loser  ;  fortheies» 
several  days  in  which  neither  men  nor  animals  are  cm- 
ptoyed,  though  the  former  are  stdl  paid,  and  the  itXUf 
still  fed.  Accidents  also  happen  to  the  implements  whiolfc 
renders  necessary  the  purclwae  of  new  ones  before  th© 
usual  time  ;  cattle  die  ;  the  bmldings  required  for  the  pur- 
poses ol  husbandry  need  repairs,  &c.,  so  that  in  faci  the 
calculation  must  be  founded  on  masses  and  not  on  detail». 
These  masses  are  the  annual  cost  of  the  land  and  the  t«xev 
and  the  general  expenses,  and  the  interest  of  the  fixed  ca- 
pital,   lulbnnation  on  these  matters  is  hardly  to  be  -*-*^ — * 
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but  in  civilized  countries,  and  then,  tlic  cultivator  must  him- 
teirtumiih  it,  as  otherwise  the  traveller  can  never  obUiin 
the  requisite  data  on  which  to  fomid  a  satisfactory  calcu- 
htion. 

MEADOWS  AND  PASTURE  GROUNDS.— With  re- 
prd  to  meadows,  the  traveller  should  distinguish  betweL'U 
foch  as  are  natural  and  those  that  are  artiQci^.  As  tor  the 
bitter,  he  will  note  the  kinds  of  grasses  that  are  cultivated, 
i  all  the  details  of  their  cultivation,  and  fur  hoth  kinds  he 
U  note  the  attention  paid  to  tbem,  the  quantity  of  hny 
«nnually  produced,  its  quality  and  value,  as  also  the  quantity 
of  land  occupied  by  each  of  the  two  kinds. 

A»  for  pastures,  by  which  we  mean  particularly  the  short 
grass  of  high  and  otherwise  barren  lands,  the  observer  will 
^te  the  number  of  cattle  of  different  kinds  usually  turned 
fOOt  upon  thorn,  and  the  quantity,  if  ascertainable,  of  such 
itpDde  in  the  countiy. 

AAcr  ha\-ing  paid  due  attention  to  those  objects  of  the 
Tcgetable  kingdom  which  serve  more  immediately  for  the 
Mourishment  of  men  and  animals,  it  will  be  necessary  to 
make  detailed  observations  on  those  vegetable  productions 
rtich  are  in  any  way  useful  in  the-  arts.  Tlie  order  to  be 
nllowed  io  this  matter  wiil  of  course  be  that  of  the  relative 
iisportance  of  these  productions  in  the  country  under  ex- 
imination  ;  as  for  us,  it  is  of  little  importance  which  we 
i^eak  of  first. 

FORESTS, — A  subject  of  the  greatest  importance  in  ci- 
'^lized  countries  is  timber,  whether  it  be  required  for  civil 
fK  naval  construction.  It  is  from  the  largest  trees  of  ex.- 
Iwisive  forests  that  we  are  provided  with  timber  fit  for  the 
keels,  masts,  yards,  &c.  of  vessels,  and  for  the  large  beams, 
fee.  required  in  the  construction  of  cdilices.  We  may, 
however,  remark,  that  very  small  pieces  of  wood  enter  into 
the  construction  of  ships  ;  but  they  are  for  the  most  part 
obtained  irom  the  bends  and  broaches  of  large  trees.  Be- 
ddea  timber,  property  so  called,  there  is  plank-wood  of 
"Serent  dimensions,  called  deal,  and  batten-wood,  fire- 
.  K.d.  ice. 

J.  Almost  every  country,  more  or  less,  can  furnish  a  certain 
mti^  of  large  timber  and  smaller  wood,  both  for  civil 
1  naval  constructions  ;  but  some  couotries  produce  just 
it  is  necessary  for  their  consumption,  others  have  not  a 
ieteacy,  aud  others  again  supply  enough  for  an  extensive 
"  ■'  Tbe  observer  will  therefore  note  ; — 


Ba«  tbt  CCOnOy  be  is  considering  standa  vith  regard 
to  the  qHoti^  of  tfanber  it  can  fumisli.  In  the  ubuUr 
0—  9t  me  gBttewl  dlitiibutipnof  landas  regarda  its  qualiQ' 
aad  frodac60B>,lhe  (jusotity  offoreet  land  in  each  prorioK 
WÊà  m  iIk  «1mm»  eoqntiy  will  be  laid  down  ;  but  other 
driaSi  mn  ka»  Bfttvatrj.  and  we  shall  state  at  oiicc  all 
ikr  otMfiiifiBM  to  be  made  on  the  forests,  thougli  mven! 
of  lk>  ofcgMtB,  after  mbnoalion  u[>on  them  is  acquired,  m*7 
W  pfB|iuly  amoged  under  other  heads,  ivhat  is  é<s 
MHS  aôd  iMMitioo  of  the  several  forests,  and  the  kind  of 
tne*  of  which  they  eoosist  ;  do  they  belong  to  the  gOTOD- 
Wt  or  to  phvatr  individuals  ? 

™**'itare  the  kioà  uf  trees  which,  being  indigenous  to  odtK 
—liw  ainilariv  situated,  do  not  grow  in  tlie  coDna; 

t  av«  tW  nkdigenous  forest-trees  of  all  kinds  gi0"- 
17,  BOO  what  exotic  trees  being  iatroducedi 

«  tbe  moat  Mnunon  forest-trees  of  the  cowilrjl 

kettw  Mlinc  </  forest-trees  subject  to  any  partiodtf 
JpMioas;  éàa.  if  so,  what  are  those  regulations  t  b 
K  coimtnes,  the  forests,  according  to  the  kind  of  (nn 
irided  into  portions,  only  one  of  which  can  be  clpan^ 
which  portion  must  be  immediately  replaiitvd  of 
as  to  procure  a  constant  supply  of  timber.  H 
no  regulations,  as  to  the  felling  of  timber  >nJ  it* 
rcjpruductian,  tl»  consequence  wUl  naturally  be  an  evcotuJ 
Culure  uf  the  article,  in  a  longer  or  shorter  time,  according 
s  Gousuuiption  and  the  extent  of  the  forest.  To  «btl 
•M  may  the  forests  have  been  destroyed,  within  a  gii^ 
Wn  of  yean,  by  this  want  of  systeni  i 

Are  the  forests  felled  exclusively  for  the  sake  of  the  Itmbei, 
or  merely  for  clearing  the  stouiid,  and  obtaining  land  fn' 
cultivation,  as  in  newly  settled  forest-lands  » 

The  mode  of  fethng  in  the  one  case  is  careful,  and  the 
trees  arc  selected  for  particular  purposes  ;  iu  the  other, 
tlie  destruction  is  whcdeaale,  and  sometimes  elîected  by  fiK. 
The  tnoJw  operandi,  in  eitlier  case,  shoidd  be  careftilly 
noticed,  and  the  time  of  cutting  the  different  trees  to  V 
used  in  the  arts. 

What  is  the  price  of  standing  timber  of  different  kind» 
and  dimcDsious  ;  what  may  be  the  net  annual  revenue  firom 
a  given  extent  of  forests  of  different  kinds;  at  what  »g« 
il  it  customary  or  most  advantageous  to  fell  tha  '*■"'""'■*' 
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kinds  of  trees  ;  for  what  particular  purposes  are  the  trees 
felledy  is  it  for  lai^e  timber,  for  sawing  into  planks,  for  wheel- 
wright's and  mm  work,  for  cask  staves,  &c.,  or  for  fire- 
wood? 

Is  any  tar,  or  pitch,  or  vegetable  black,  or  charcoal,  or 
potash,  or  turpentine,  &c.  prepared  in  the  forest  ;  if  so,  in 
what  quantities  and  of  what  value,  and  what  are  the  pro- 
cesses ?  Are  any  of  th€^  trees  stript  of  their  bark  for  tan- 
neries, &c.  ;  and  if  so,  what  are  the  kind  of  trees  so  stripped, 
ttid  what  amount  of  bark  is  annually  sold  ?  What  is  the 
lonual  consumption  and  escportation,  if  there  be  any,  of 
âiese  several  articles  ;  what  is  the  price,  on  the  spot,  of  a 

r'  en  weight  or  measure  of  the  several  objects  enumerated  ? 
the  trade  in  them  subject  to  any  particular  regulation, 
indwhat? 

Is  there  a  forest  department  for  regulating  every  thing 
lespectingthe  forests  of  the  country?  How  is  this  dcpart- 
inent  organised,  and  what  is  the  extent  of  its  attributions  ? 

Do  the  forest  laws  extend  to  private  forests  as  well  as 
ftoie  of  the  crown  or  state,  and  are  these  laws  alike  for  all 
parts  of  the  country,  or  are  there,  in  this  respect,  any  pri- 
^eges  belonging  to  certain  places:  and  if  so,  what  are 
Aofle  places,  and  what  are  the  immunities  or  privileges  they 
*ûjoy?  What  is  the  general  effect  of  the  forest  laws  of  the 
eoontiy? 

Do  the  forests  yield  any  revenue  to  the  state,  and  what 
^  its  amount  ?  Is  it  derived  solely  from  the  sale  of  timber 
*&d  other  vegetable  products  of  the  forest,  or  from  hunts, 
Wieiies,  peat-bogs,  quarries,  &c.?  Is  any  revenue  de- 
^ed  from  wild  honey,  from  right  of  pasturage  in  the 
fcïests,  from  wild  nuts,  collected  either  for  oil  or  feeding 
c«tUe,fcc.? 

What  are  the  wild  or  rare  animals  found  in  the  forests  of 
4e  country? 

Besides  timber  for  building  and  similar  purposes,  the 
Sv^ts  often  furnish  trees  and  shrubs  of  particular  kinds, 
Bled  by  turners  or  by  joiners  for  works  of  marquetry,  &c. 
^  they  possess,  in  an  eminent  degree,  the  requisite  qua- 
lities of  hardness,  firmness,  of  grain,  tenacity,  colour,  &c. 
^  form  an  object  which  is  sometimes  of  considerable 
conséquence,  as  is  the  case  with  many  American  fine  woods. 
Vhere  these  beautiful  woods  are  Imown  to  exist  they  are 
^^Bmeà  to  account,  but  in  unexplored  forests  they  must  be 
>OQght  for  :  this  latter  observation  applies  equally  to  all  the 
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priMluctioTM  nf  a  countn-.  It  ia  alao  Itohi  the  fbreiU  uul 
wild  places  thai  mftiiy  of  the  vegetable  productions  employed 
in  dj'uig  and  in  medicine  arc  obtained.  They  deserve  p»r- 
tieular  ottenttou,  and  mny  aa  well  be  mentioned  here  as  eUc- 
wUeiv  ;  t}iough  it  will  be  advisable  to  place  the  iofonnaCidii 
obtained  under  the  proper  heads  to  which  it  belongs. 

DYING  PLANTS. — Specify  the  several  dyiiig  pl»aa 
of  the  country,  arranging  them  either  alphabotically.  ot 
according  to  the  colour  they  furnish,  or  otnerwiae.  When 
th«  plants  are  known,  it  wjll  be  sufficient  to  name  them  u- 
coraing  to  ihe  system  of  nomenclature  the  trev^n  ntij 
lutvr  adopted  (stating,  however,  what  that  ia)  and  giving, 
at  the  same  time,  the  local  names  of  the  plant*  aud  tlui 
cdour  they  furnish  ;  and  if  the  extraction  of  the  colouiiag 
matter  present  any  thing  remarkable,  it  should  be  carefully 
described.  It  may  so  liappen  that  although  the  plut  of 
itself  generally  known,  its  colouring  properties  nist  bt 
known  only  to  the  inhabitants  of  the  coimtrj  or  of  toW 
particular  spot  :  in  this  case,  the  traveller  should  asccruin 
what  arc  the  particular  parts  of  the  plant  employed,  what  u 
the  process  followed,  and  the  colour  obtained.  If  the  pUn' 
be  nltugether  unltnown,  it  should,  as  in  all  cases  of  an  un- 
known vegetable  production,  be  described  in  the  minuw* 
maimer  possible  (the  instructions  for  doing  which  will  ixi 
given  elsewhere).  A  listshould  also  bemsdeafall  the  plwB 
capable  of  affording  a  dye,  and  which  are  not  used,  suonj 
their  quantity  and  place  of  growth,  in  order  to  engage  »tWi- 
tion  towards  new  sources  of  industry  and  profit.  Having 
named  the  several  plants  growing  spontaneously  anil  <nit 
tivated,  and  the  colours  they  fiimiah,  the  quantity  of  lb* 
annual  produce  should  be  stated  and  its  value  ;  at  *1^ 
whether  the  country  furnishes  aufficient  for  ila  own  con- 
sumption only,  or  whether  it  exports,  or  ia  obliged  to  impord 
and  in  either  of  the  latter  cases,  to  what  amount.  In  the 
case  of  importation,  might  not  the  tribute  thus  paid  toolbtf 
countries  be  avoided  by  introducing  the  cultivation  of  such 
plants  as  arc  not  produced  in  suSicientabimdance,  orii^ 
altogether  wanting?  Of  course  it  must  be  asccrtainw» 
whether  the  soil  and  olimalc  are  favourable  to  the  culture 
of  the  plants  recommended  ;  and  if  bo,  the  mode  of  culti- 
vating should  be  indicated. 

MEDICINAL  PLANTS  are  foimd  in  all  situations; 
they  are  met  with  in  the  woods,  in  the  fields,  in  the  manlie»» 
on  the  moimtains,  and  in  tlic  plains,  un  sands,  ami  i<l 
the  water.     Thus  ualure  has  spread  out  on  the  surfdCP  "' 
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■tte  earth  the  vegetables  necessary  not  only  for  food,  for 
tkl,  and  for  clothing,  but  also  the  medicines  which   are 
^■ecessaty  for  curing  the  diseases  to  which  men  and  an- 
EBUnaU  are  liable.    The  following  are  the  observations  which 
tlhould  be  made  on  medicinal  plants  :  they  should  be  made 
'   each   province  separately,  and  then  combined  into  a 
oeral  accoimt  : — 
<  What  are  the  medicinal  plants  which  grow  spontaneously 
Bthecouatiy;  and  what  are  those  that  are  cultivated?   Artf 
he  latter  solely  destined  for  the  consumption  of  the  couutry, 
or  in  part  for  exportation  ;  if  ao,  what  are  the  kinds  and  quan- 
tity exported  ?    In  speaking  of  medicinal  plants  exported  we 
confine  ourselves  to  those  which  are  employed,  or  at  least 
sent,  in  their  natural  state,  as  roots,  woods,  leaves,  seeds,  kc.  ; 
uft^gums,  resins,  &c.,  procured  from  the  vegetable  kingdom, 
and  used  in  medicine  or  the  arts,  they  come  imdcr  the  ge- 
aeral  head  of  vegstablg  productions,  and  are  kuown  under 
the  name  of  drugs. 

What  are  the  medicinal  plants  and  herbs  imported,  and 
vbich  might  be  cultivated  in  the  country  ;  whence  do  they 
come,  ana  to  what  amount?  As  for  those  that  grow  na- 
taraJly  in  the  country,  are  they  all  in  sufficient  abundance, 
or  should  the  cultivation  of  any  of  them,  and  which,  be 


The  traveller,  îu  enumerating  the  various  objects  fur- 
nished to  the  materia  medica  by  the  vegetable  kingdom, 
may  place  them  alphabetically  or  m  any  other  order  ;  but  as 
the  principal  object  is  to  ascertaui  how  far  and  in  what  pro- 
|»i>portion  the  countrv  produces  the  necessary  medicinal 
plants,  it  would  be  well  to  arrange  them  according  to  their 
apecific  virtues,  as  : — 


Astringent, 

Expectorant, 

Tonic, 

Emetic, 

Cathartic, 

Ciirrosive, 

Aperient, 

Stimulant, 

Diuretic, 

Narcotic, 

Diaphoretic, 

Hefrigerant, 

Emmenagogue, 

Antispasmodic, 

Vulnerary, 

Solvent. 

Febrifuge, 

Atténuant, 

Acid, 

Vermifuge, 

Antacid, 

Phrodisiac, 

Antiseptic, 

Antiphrodisiac 

Errine, 

Poisonous, 

Sialogo^ue, 

&c. 
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UndcT  each  of  these  heads  the  several  planU  sfaonld  be 
UTUiged  which  poasesH  in  an  emioent  degree  the  qualitin 
indicated  by  the  heading,  placing  them  in  euccessiun  accord- 
ing to  the  order  of  their  powers.  Thus,  under  th<^  beid 
Tonic»,  the  most  powerliilly  tonic  pf  the  planta  fumidei! 
by  the  country  should  stand  first,  the  nest  most  powfriui 
next  in  order,  and  so  on  in  succession.  Many  plants  kvF 
several  properties;  thus.  Nicotiana,  at  tobacco,  is  at  iIk 
■une  time  narcotic,  sslivaiy,  expectorant,  and  calhsnic; 
but,  in  cases  of  this  kind,  the  plant  should  be  placed  wait 
tbe  heading  descriptiTe  of  its  principal  virtue. 

This  arrangement  of  the  medicinal  plants  found  in  » 
country  has  the  advantage,  when  coupled  with  an  accotinl 
of  the  diseases  which  are  most  frequent,  of  showing  at  ohm 
the  relation  subsisting  between  tlie  local  maladies  and  tïcif 
natural  cures. 

OLEAGINOUS,  TEXTILE  AND  OTHER  PLANTS.- 
Desides  the  dying  and  medicinal  plants,  there  are  nW? 
others  of  great  importance  in  the  arts,  as  those  from  wbicn 
oil  is  extracted,  and  those  whose  fibres  are  or  may  be  spun 
and  wrought  into  tissues  of  various  kinds.  These  «« 
worthy  of  great  attention,  and  observations  should  be  nw» 
on  the  various  plants  of  this  description  ;  their  qiwnûTr 
quality,  culture,  and  the  value  of  the  annual  produce. 

KBUIT  TREES  also  are  an  object  not  to  be  neglected. 
The  fruit  of  many  countries  is  an  object  of  very  great  W" 
mercial  importance;  and  where  this  is  the  case,  ewif 
tiling  regarding  the  fruits,  and  tbe  trees  bearing  ibt"'' 
should  be  minutely  noted.  The  kind  of  details  given  re- 
specting the  tinctorial  and  medicinal  plants  will  trufficC  ^ 
indicate  the  nature  of  the  observations  to  be  madcoBll' 
objects  of  a  similar  nature. 

ORNAMENTAL  PLANTS  AND  SHRUBS.— We  b»rt 
said,  in  speaking  of  the  observations  to  be  made  on  tb< 
vegetable  productions  of  a  country,  that  those  only  'cf^ 
worthy  of  particular  notice  which  were  useful  ;  this  vrouW 
seem  to  include  those  shrubs  and  plants  whose  only  men' 
is  to  please  the  eye  by  their  forms,  or  by  the  beaiitjof 
singularity  of  their  flowers,  or  to  regale  the  sense  by  wJ 
delicious  odours.  But  the  old  commerce  of  the  Dutch  ic 
tulips,  and  the  value  set,  even  at  the  present  moment,  "i" 
many  exotic  flowers  and  shrubs  ;  tbe  extent  to  which  rW» 
are  cidtivated  in  the  East,  for  the  perfumed  water  and  ite 
precious  oil  obtained  from  them,  sufficiently  shows,  thsti" 
certain  cases,  the  merely  agreeable  plants,  are  worthy  "i 
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more  attention  than  they  generally  receive  from  the  tra- 
veller, who  too  often  confines  himself  to  a  hare  mention  of 
such  as  he  meets  with  along  his  path. 

Whenever  the  traveUer  shall  find  in  the  country  over 
which  he  roams,  any  trees,  shrubs  or  plants,  which  excel 
by  the  beauty  of  their  forms,  the  colour  of  their  leaves  or 
flowers,  the  perfiune  they  exhale,  and  the  duration  of  their 
charms,  he  snould  point  them  out,  enter  into  details  regard- 
ing them,  and  make  known  the  nature  t>f  the  climate,  soil, 
airoect,  and  culture  they  require. 

But  in  order  that  those  who  are  not  perfect  botanists  may  yet 
be  enabled  to  give  a  tolerably  perfect  description  of  a  pUmt 
of  any  kind  that  may  be  unknown^  we  shall  give  a  list  of  the 
parts  that  must  be  noticed  ;  remarking,  however,  that  the  de- 
scription should  always,  if  possible,  be  accompanied  either  by 
a  detailed  and  coloured  drawing,  or  by  a  dried  specimen. 

Parts  of  a  Plant  which  should  be  examined  and  de- 
scribed : — 


o 


a» 


1  Root. 

2  Stem. 


3  Leaves. 


f 


o 

■'g 

o 


4  Flowers. 


5  Calix. 


6  Corolla. 


7  Stamens. 


/Main  branches. 

i  Minor  ramifications. 

Petiole. 

Sheath. 

Stipules. 

Veins. 

Appendices. 

f  Peduncule  and  Pedicels. 
\  Bracts,  Spaths. 
[Sex. 

[Tube. 
(^Sepals. 

fTube. 
\  Disk. 
[Petals. 

J  Filaments. 
Anthers. 


8  PistU. 


I 


Disk. 
Ovary. 
Style. 
Stigma. 


(Lobes. 
Connective. 
Pollen. 

f  Cells, 
i  Ovules. 
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f  9  Fruit. 


c 
o 


10  Pericarp. 


- 


11  Seeds. 


Pubescence. 
K^    Thorns. 
5  ^  Spines. 

Glands. 

Tendrils,  &c. 


- 


Persistence  of  floral  parts. 

'  Epicarp. 

Sarcocarp. 

Endocarp.  i 

Cells. 

Dissepiments. 

Valves. 

Columella. 

Placenta 

Umbellical  cord. 
tAril. 

Hilum  or  eye. 

Integuments. 

Albimien. 


Embryo. 


r  Radicle. 
4  Cotyledons. 

I  Plumule. 


cd 


«2 
CD 

o 
o 


The  proper  examination  and  description  of  a  plant  m 
detail  as  above,  is  what  is  termed  a  universal  or  compl^^ 
description  ;  such  description,  however,  can  be  given  only 
by  a  botanist  who  thoroughly  understands  the  meaning  ^ 
all  the  terms,  and  the  importance  to  be  attached  to  the 
minute  examination  of  every  individual  part  of  a  pla»^ 
The  traveller  who  would  wish  to  describe  a  plant  in  aetail, 
without  having  previously  studied  the  subject,  may  still  do  » 
great  deal  with  the  help  of  such  works  as  Merbel's  Vegetable 
Physiology,  and  the  Èotajiy^  published  by  the  Society  for 
the  Diffusion  of  Useful  Knowledge,  and  other  works  of  * 
similar  nature. 

It  must  be  remembered  that  when  a  complete  description 
is  to  be  given,  all  the  parts  of  a  plant  shomd  be  separately 
considered  under  four  different  points  of  view.  Ist,  their 
form;  2nd,  their  insertion;  3rd,  their  number;  and  4tb, 
their  proportions.  Every  part  examined  must  be  perfect, 
otherwise,  errors  will  be  the  consequence.  Thus  the  struc- 
ture of  a  flower  should  be  considered  at  the  time  of  the 
bursting  of  the  anthers,  and  in  like  manner,  the  real  nature 


pericaq>  should  be  studied  on  the  hardly  de- 
■y,  as  many  parts  become  obliti^'ratcd   during 

r  aiimber  of  travellers,  however,  confine  them- 
Bral  descriptions,  which  are,  of  course,  more  or 
iry  according  to  ihe  knowledge  and  aagacily  of 
.  In  all  cases,  specimens  of  the  plant  should 
though  nothing  is  so  good  as  a  perfectly  exact 
.wing,  with  the  minute  parts  magnified,  and  ex- 
1  their  details;  for  dried  plants  are  oflen  not  to 
d,  and  many  interesting  parts  become  oblite- 
drying,  or  Ûieir  forms  quite  altered,  or  they 
ind  are  lost, 

tailed  description  or  drawing  of  a  plant,  should 
oticc  of  the  exact  spot  where  it  grows  spoiita- 
'■  climate,  the  aspect,  and  the  soil  ;  its  progres- 
iment,  and  how  it  should  be  cultivated,  kc. 
J  details  may  be  registered  in  a  tabular  form, 
for  which  are  given  in  table  No,  12. 
le  vegetable  productions  of  which  we  have 
e  are  many  others  which  serve  for  food  or 
hey  should  be  attentively  noticed,  and  every 
>btiiined  respecting  them,  such  as  spice-bearing 
as  cinnamon,  pepper,  ginger,  sugar,  grapes, 
CO,  Sec.  ;  plants  cultivated  or  used  exclusively 
iseful  animals,  should  also  be  noticed,  as  mul- 
or  silk  worms  ;  the  opunUas  for  the  cochineal 
lu  a  word,  having  obtained  all  the  information 
irding  the  raw  vegetable  produce  of  each  pro- 
f  the  country  in  general,  the  statistical  impor- 
!M  objects  may  be  advantageously  shown  by 
8  we  have  already  said,  the  results  after  the 
miaUbleNo.  11. 

lUCTIVE  LAND.— We  have  yet  a  word  to 
roductive  land,  which  may  be  brought  into 
In  every  country,  land  of  this  kind  is  to  be 
d  it  ia  often  desirable  that  it  should  be  culti- 
ar  instance,  when,  from  increase  of  population, 
fldy  tilled  is  not  sufficient;  or,  where  the  soil 
are  particularly  favourable  to  the  production  of 
of  commerce,  the  demand  for  which  has  in- 
where  the  land,  being  cleared  and  cultivated, 
s  produce,  increase  the  general  wealth  of  the 
t  tbe  well  being  of  its  inhabitants.     On  this 


subject,  therefore,  the  traveller  should  infbrin  binueir, 
whether  there  wiu  turmerly  mure  land  cultivated  tbantt 
present  ;  and,  if  so,  what  has  been  the  cause  of  this.  WonJit 
there  be  any  advantage  in  eultivatlng  land  that  is  nov 
productive  ;  of  what  kind  Is  tliis  land  ;  where  does  it  lie; 
what  kind  of  cultivation  is  it  partieularty  suitable  tor;  aai 
what  steps  should  be  taken  to  encourage  ita  being  bnwgbl 
into  cultivation  » 

As  for  land  that  ta  absolutely  stcril,  it  should  be  mon- 
tiuned  as  to  its  quantity  and  situation,  and  the  obslaclct  lo 
ils  cultivation. 

Roads  should  be  regarded  as  unproductive  laod,  in  nii 
agricultural  point  of  view  ;  though,  without  a  sufficienorc/ 
well  conditioned  roads,  neither  agriculture  nor  any  olhor 
induBlry  can  floumh.  Their  whole  superficial  oxtent  sbould 
therefore  be  mentioned,  in  order  to  have  it  as  an  element  in 
the  calculation  of  the  general  distribution  of  productive  and 
unprodnctive  land;  and  to  show,  at  the  same  time,  hew  1^ 
atteution  i*  {laid  to  an  adequate  facility  of  conununicstiBii 
(see  JitMtda  Art,  Coumerce). 

We  must  trust  to  the  sagacity  of  the  traveller  for  ob- 
serving a  number  of  objects  regarding  land  and  its  tmou- 
diate  productions,  which  have  escaped  us,  or  which  wccavM 
not  mentitai  without  swelling  our  volume  to  an  iuconvwiiait 
bulk. 

MANURES.— In  order  to  increase  the  fertilitv  (rftlu 
soil,  it  is  in  most  cases  necessary  to  restore  to  it  tbosï  M' 
tritons  elements  which  it  had  supplied  to  vegetation.  Thi» 
is  done  by  means  of  manuring.  Manures  are  very  diiTeno'' 
and  the  choice  of  ihera  depends  upon  the  nature  of  thoiniJ 
on  which  they  are  to  be  used,  and  the  crops  to  be  obljuntd. 
To  enter  into  details  on  this  subject  would  he  too  long;  it 
will  therefore  be  suf&cient  to  remind  the  traveller,  that  on- 
nuresare  of  four  kinds:  1st,  mmeral,  such  aa  marl,  gypnim. 
lime,  salt,  &c.  ;  2nd,  vegetable,  as  the  parings  of  peat-b<^> 
ashes,  soot,  green  vegetables,  decayed  vegetables,  sea-mn, 
ÏCC.  ;  3rd,  animal,  as  dung  of  different  animals,  human  ItzM 
(which,  however,  must  be  first  prepared),  bones,  fish,  offili. 
&c.  ;  and  4,  composts  of  various  kinds,  or  mixtures  of  tht 
Beveral  other  sorts  of  manure.  Each  of  dicm  has  its  pecnlUi 
advantages  and,  as  we  have  said,  its  particular  appliealioBi. 

The  observer  will  note  the  kind  and  quantity  of  maOiM 
used  in  different  eases,  the  modes  of  collecting,  of  prepaniigi 
and  of  using  it,  &c. 
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I  ANIMALS  EMPLOYED  IN  TILLING.— The  choice 
Bflf  Buicnals  I'or  tilling  is  bj'  do  meaDs  aii  object  of  indiSereiice. 
B^  is  true  that  there  is  eometimea  no  choice,  and  that  people 
^^kust  employ  what  thej  have  ;  nevertheless,  when  the  choice 
Vteaj  be  made  between  oxen  and  horses,  we  entirely  agree 

II  with  Lord  Kaimes  in  prefering  the  former;  for,  aa  he  nays, 
"  They  are  cheaper,  they  are  maintained  at  less  cost,  their 
harness  is  leas  expensive,  they  do  not  require  to  be  shod, 
and  the  dung  they  yield  ta  much  better  than  that  from 
horses.  Horses  are  besides,  more  subject  to  sickness,  and 
when  sick  or  old,  they  are  useless.  The  horses  necessaty 
for  a  farm  must  be  renewed  every  ten  years;  whereas  the 
requisite  number  of  oxen  may  be  always  kept  up  without 

■«ÏBCurring  fresh  expense,  for  when  they  are  no  longer  able 
^^work,  ihey  are  fattened  for  the  market,  and  their  value  is 
''  luned.  A  horse  is  not  more  docile  than  an  ox,  nor  does 
1  of  the  latter  require  more  drivers  than  one  of  the 
r.  The  Dutch,  at  the  Cape  of  Good  Hope,  use  oxen 
r  tilling,  and  they  accustom  (Kem  easily  to  a  quick  pace, 
[  to  that  they  are  equal  to  horses  for  ploughing  or  any  kind 
of  draught.  The  inhabitants  of  Malabar  use  oxen  for 
dfBught  and  carriage,  and  no  other  beasts  of  burthen  are 
used  in  the  neighbourhood  of  Pondichcrry.  The  Greeks 
tad  Romans  used  oxen  exclusively  for  tillage."  To  which 
we  may  add,  that  in  the  East  Indies  oxen  arc  used  fur  the 
L  nmiery. 

K.    Kaimes  goes  on  to  state  other  great  advantages  attending 
Viflie  use  of  oxen  instead  of  horses,  for  the  labours  of  the  lield, 
'  Imt  we  cannot  here  go  into  these  details  though  they  are 
vtTj  important. 

The  traveller  will  notice  what  animals  are  used  for  the 
different  kinds  of  agricultural  labour,  and  the  mode  of  har- 
^  tfBting  them,  together  with  their  number  and  the  advnn- 
hdfeoes  or  disadvantages  of  the  system  adopted. 
K^MPLEMENTS  OF  HUSBANDRY.— These  are   very 
P^fcinotw,  not  only  in  different  countries  but  in  dilfereut  pro- 
vince* of  the  same  country.     They  may  be  conveniently  ar- 
ranged under  different  heads,  as  implements  for  tilling,  for 
KU)iug,  for  thraaliing,  &c.  as  spades,  hoes,  ploughs,  harrows, 
loliers,  sowing  and    dibbling    machines,    sythes,    sickles, 
[.  lakes,    dails,    thrashing    machines,  &c.  ;    for  transport,  as 
tid  and  wheelbarrows,  trucks,  carts,  waggons,  &c,  ;  for 
B  cutting  of  trees  and  training  of  hedges,  as  axes,  bills, 
tchetSipruning knives,  saws, snears,&c.  ;  for  fruit  and  their 
as  baskets,  presses,  tubs  and  casks,  Sec.  ;  for  the  sl&- 
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hlca,  as  troughs,  mangers,  com  bins,  cbafT-cuttiitg  iDEtni- 
incuts,  pitchforks,  &c.  ;  for  the  dairy,  as  chums,  paila,  puia, 
cheese  presses,  Uc. 

In  countries  but  little  civilized,  raany  of  the  ituplementi 
nude  use  of  are  of  the  simplest  kind,  but  are  oAi;a  sa  in- 
genioua,  and  answer  the  purpose  so  wcU,  as  to  be  wortbv 
of  imitation.  But  in  all  couiitries,  wbcthor  civilized  o' 
8a\-Bge,  the  implemeuts  of  husbandry  are  worthy  of  lln' 
utmost  attention. 

I'fotighs  — These  are  of  all  implements  the  most  impoit- 
aiit,  the  use  of  the  plough  is  to  cut,  turn  up,  and  divide  t)ic 
•oil  as  much  as  possible.  The  more  peiîectlv  the  instru- 
ment perform^  tliis  duty,  the  better  it  is,  provided  it  be  nei- 
ther too  large  nor  too  heavy.  The  advance  of  a  plough,  il» 
easy  entrnuce  iuto  the  ground,  the  uoiformi^  of  the  forto* 
it  makes,  the  facility  of  guiding  it,  depend  almost  wboUj 
upon  its  perfect  conatruclion. 

The  nature  of  the  soil,  and  the  particular  object  for  which 
it  il  ploughed,  require  not  only  considerable  variety  in  the 
dimensiona  and  form  ofploushs,  but  also  the  shilling  ofsuoK 
of  their  parts  in  order  that  the  ploughman  may  axrangethem 
according  to  circumstances. 

One  ot  the  chief  objects  is  to  be  able  to  increase  ordimi- 
nish  the  angle  formed  by  the  beam  and  coulter.  lu  iwiog 
ploughs,  the  more  open  the  angle  the  greater  the  depA'' 
the  ftirrow  ;  in  wheel  ploughs,  on  the  contrary,  tlie  depth  « 
the  furrow  is  regulated  by  the  position  of  the  wheels  with  !*■ 
gard  to  the  beam. 

When,  as  is  in  some  countries  the  practice,  particuUrlJ 
when  oxon  are  used,  the  beam  resta  immediately  on  the  jokut 
the  depth  of  the  furrow  is  regulated  either  by  the  setting  '*' 
the  coulter  in  the  beam  or  by  making  this  latter  project  W^ 
or  less  beyond  the  yoke  in  front. 

The  form  of  the  coulter,  the  plough-share  and  the  ramiil- 
board  are  very  important.     The  eajth  is  so  much  themOK 

gjrfectly  turned  over  as  the  form  of  the  latter  is  more  per- 
ct.  The  poBitionand  form  of  the  handles  are  also  imp^ 
ant,  as  well  as  the  kind  and  quality  of  the  wood  aud  ino 
used  in  the  different  parU  of  the  plough. 

It  would  be  foreign  to  our  plan  to  enter  into  the  detail  0^ 
all  the  different  kinds  of  ploughs,  from  the  most  simple  M 
the  most  complicated  :  aiithce  it  then  to  say,  that  besides* 
close  observation  of  the  construction  of  the  different  plough 
in  use,  atteutiou  should  be  paid  to  teams  sud  to  the  tBO^ 
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ef  yoking  ;  noting  ihe  advantages  or  inconveniences  that  the 
KTeral  objects  may  present,  and  stating  the  value  and  ordi- 
^uy  duration  of  the  plough. 

HarrowÊ  and  rollers  also  diSer  in  their  construction  ; 
ieir  use  ia  to  rake  and  clear  the  ground,  or  to  break  the 
'~  '^  and  slightly  bury  the  grûn.  In  some  places  the  teeth 
of  iron,  in  otneraofwood;  in  either  case  the  framework 
Uo  which  the  teeth  are  set,  should  be  perfectly  dry,  or  when 
t  contracts,  the  teeth  will  be  loose  and  fell  out. 
The  construction  of  tlie  harrovra,  the  mode  of  using  them, 

r  price  and  durability  should  be  noticed. 
Stmittg  Machinet  are  all  more  or  less  complicated  ;  their 
^e  is  to  distribute  the  aeed-grain  equally,  expeditiously  and 
onomically,  and  to  cover  it  at  the  same  time.     The  use  of 
B  implements  came  originally  from  China  where  they  are 
I  for  sowing  rice.     At  one  time  they  were  much  in  use 
1  England  and  in   France  ;  but  are  now  generally  aban- 
oned  ;  they  may  nevertheless  be  stilt  used  in  some  coun- 
ties, and  if  se,  their  construction  should  be  examined  and 
be  advantages,  if  any,  they  afford,  over  the  usual  mode  of 
toad  cast  or  other  sowing  and  dibbling. 

Seytheë,  whose  particular  use  is  for  grass-cutting,  are  also 
Ktensively  used  forcutting  grain,  particularly  rye  ;  the  form 
rthe  scythes  in  different  countries  should  be  noted,  and  the 
~aensionsand  qunlity  of  their  blades,  and  where  these  are 

inufàctiu^d,  and  their  price. 
I  Sickles  are   also  well   known  implements,   whose   form 
id  size  ore  different  in  different  places;  tliey  should  be 
btcrved,  particularly  as  to  the  convenience  or  disadvan- 
,ge  of  their  form,  and  the  quality  of  the  blade. 
>  F7lùU  are  still  much  used,   tlkoilgh    on  large  farms  the 
■  machine  now  supplies  its   place.      When    flails 
useu,   their  dimensions   and  weight,    and  the  kind  of 
d  they  are  made  of,  siiould  be  noted.     With  regard  to 
rasbing    machines,    the   observer  should  note  the  quan- 
f  of  com  they  can  ihraah  ont  in  a  given  time,  and  whe- 
ter  the  motion  be  communicated  to  them  by  steam,  by 
Jnd,  by  water,  or  bv  cattle.  &c. 
Rakes,  Spades,  lioes,  and  the  numberless  otlicr  imple- 
KntB  used  in  agriculture  should  all  be  noticed,  parlicu- 
iriy  if  there  be  any  thiiig  pecidiar  or  particularly  advan- 
Jgeous  in  their  construction. 
Carls  and  U'aggtms. — Every  thing  regarding  the  dimen- 
i  construction   of  these    should   be   observed,  as 
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also  the  weight  tbey  cnn  carry  without  danger  of  brtak 
ing.  In  some  countries,  Vi'i^  large  vehicles  nre  wtd, 
drawn  by  a  number  of  hones  or  oxen  ;  in  othen,  «ingle 
hone  carts  are  preferred  ;  both  have  their  advantages  and 
disadvantages,  many  of  which  depend  on  locality  and  tJie 
nature  of  the  roads  over  which  the  carts  are  destined  to 
travel.  Observe  particularly  how  the  wheels  are  construct«l, 
and  If  the  hordes  or  cattle  arc  yoked  in  the  most  efficient 
manner. 

Impltfnent»  in  ffeneraJ. — It  would  be  fastidious  to  twine 
the  many  hundred  implements  neccasary  to  agricolmre, 
husbandry,  and  the  various  labours  of  the  farm.  On« 
for  all  we  would  recommend  that  the  traveller  notice  «■ 
garding  them  anything  he  may  deem  worthy  of  attention. 

FARM  BUILDINGS.— The  açpurtenancea  of  a  Is^ 
farm,  independent  of  the  house  in  which  the  culimlor 
resides,  are  very  numerous.  In  Europe,  they  comitt  of 
bams,  granaries,  stables,  coach-houses,  cow-houses,  ddiriff. 
sheds,  forge,  carpenters'  and  wheelwrights'  woriubopi, 
store-houses,  pigeon-house»,  do^-keimels,  pig-styes,  |re«0' 
houses,  hot-houses,  water  or  wind  mill,  &c. 

According  to  the  particular  kbd  of  husbandry  tbete  »e- 
veral  appurtenances  are  more  or  less  important  and  extensive; 
while  others  are  leas  so,  or  quite  tuineceasary.  When  gni- 
ing  and  the  fattening  of  cattle  is  the  principal  occupation, 
cattle-sheds  are  more  important  than  bams.  In  coni  gro*- 
ing  countries  the  revene  is  the  case,  ^T>en  butt«r  «JiJ 
cheese  are  the  staple  of  the  place,  immense  dairies  and  ciw- 
houses  are  wanted.  In  vrine-growing  and  cider  c(nmtrn> 
press-houses,  and  cooper's  workshops  predominate,  ttc. 

In  other  parts  of  the  world  where  indigo,  cotton,  >nga(i 
cacao,  coffee,  rice,  &:c,  are  grown,  the  bomejteada  oflh« 
plantations  have  buildings  suited  to  these  several  purposei. 

But  be  the  particular  nature  of  the  buildings  what  the} 
may,  iho  kind  of  observations  to  be  made  upon  them  art  IW 
same,  only  modified  according  to  particular  circumstacra 
in  different  places  ;  the  nature  of  which  circunutancf, 
the  inti-lbgent  observer  will  soon  understand,  and  direct  hi» 
attention  to  accordingly  :  we  would  merely  observe  ihatl 
close  observation  of  European  form  buildings  is  of  mow 
practical  utility  to  us;  though  the  homesteads  of  the  plan- 
tations, in  other  parts  of  the  world,  may  present  more  B* 
yelty,  and  sometimes  details  capahleand  worthy  of  imitation 
in  Europe. 
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The  grand  general  observation  to  be  made  is,  whether  or 
not,  all  the  buildings  of  a  farm  are  well  disposed  as  regards 
convenience,  cleanliness,  salubrity  for  men  and  animals,  good 
sopply  of  water,  and  security  from  fire. 

These  points  determined,  every  separate  building  or  por- 
tion of  the  whole,  which  is  devoted  to  some  particular  object 
should  be  carefiilly  examined,  and  the  requisites  being 
known,  the  traveller  will  observe  how  far  the  purposes 
are  answered,  and  note  any  and  every  thing  worthy  of  re- 
mark. 

COTTAGES. — ^The  dwellings  of  the  peasantry  in  every 
country  are  an  object  worthy  of  the  most  attentive  consider- 
ation. '  The  cultivators  of  the  soil  are,  in  every  country,  the 
most  nimierous  class  ;  and  if  they  are  wretched,  it  is  a  poor 
Uttst  that  luxury  aboimds  with  the  wealthy  few.  Never- 
theless, luxuiy  and  poverty  are  but  relative  terms,  and  the 
observer  must  be  careful  to  distinguish  between  real  and 
only  comparative  misery.  The  English  labourer  with  his 
neat  little  cottage,  smihng  among  roses  and  honeysuckles 
in  summer,  and  cheered  by  a  comfôrtablc  fire  in  winter,  and 
a  good  substantial  meal,  and  a  good  clean  bed  to  lie  down 
OQ  ;  his  wife  and  children  well  and  comfortably  clad,  com- 
plains of  poverty.  Could  he  but  see  his  brother  peasant  of 
Lithuania  in  his  wretched  wooden  hovel,  with  no  flooring 
Wthe  ground,  no  food  but  bread  such  as  English  pigs 
Would  hwily  eat,  no  bed  but  a  wooden  bench  in  summer  or 
4e  top  of  the  stove  in  winter,  no  clothes  for  the  hot  wea- 
^r  but  a  sackcloth  shirt  and  trousers,  his  feet  naked  or 
bound  round  with  a  bit  of  dirty  rag,  over  which  a  sandal  of 
^tted  bark  is  tied  with  the  same  bark  twisted  for  strings  ; 
*Qd  in  the  snowy  months  of  his  rude  clime  a  sheep's  skin 
^Ifets  uncleaned  and  uncleanable  though  worn  for  years  ; — 
<^d  the  dissatisfied  English  peasant  see  this,  we  say,  he 
Would  think  himself  by  the  comparison  a  very  prince. 

Let  the  traveller  then,  give  due  weight  to  relative  posi- 
tvms,  and  learn  to  judge  from  facts  rather  than  from  the 
accounts  of  the  discontented  ;  not  that  this  discontent  is  to 
be  disregarded,  for  in  truth,  without  content  there  is  no  real 
comlbrty  but  the  discontent  where  it  exists  must  be  traced 
to  its  true  cause. 

The  observer  then,  should  enter  the  cottages  of  the 
coantry,  and  examine  them  as  to  the  style  of  building,  with 
}  view  to  the  convenience,  comfort,  and  health  of  the 
*^nnates.     Are  they  well  roofed,  well  warmed,  well  venti- 
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latcd,  substanliol  in  constnietion,  kept  in  good  repair,  and 
fiimished  with  all  that  is  really  necessaiy  t  Are  the  boutet 
in  like  villages  contiguous  or  separate;  has  each  a  gordeD, 
how  large,  and  how  are  these  gardens  cultivated?  The 
cultivation  of  flowers  by  the  peasantry  jg  always  a  good  «i^, 
for  none  cultivate  flowt^ra,  it'  they  have  not  food  suSciiiil 
and  time  to  spare. 

OF  FARMS  AND  FARMING.— We  have  apoken  of 
farm  buildings,  we  will  now  say  a  word  of  fanuB  tfaeniselvH. 
Observe  then  whether  they  are  unlimited  or  limited  in  a- 
tent,  either  by  law  or  custom  ;  and,  if  limited,  what  Is  ihfii 
usual  extent  i  Are  the  farmers  tenants  at  will,  or  for  a  axed 
term,  or  arc  they  of  both  khids  ;  what  is  the  general  tern  <i 
the  leases,  and  the  nature  of  the  terms  1 

Are  the  contracts  inviolable  ;  are  they  terminated  by  the 
death  of  cither  party,  or  the  transfer  of  the  profirtj! 
Whether  is  it  found  most  advantageous  to  let  out  the  W 
in  a  few  large  farms,  or  in  a  great  number  of  small  onei  ;  w 
give  long  or  short  leases  ¥ 

What  stipulations  are  entered  into  regarding  the  buildiii|i 
on  a  farm  and  their  repairs  Î  Who  provide  the  cattle!  W 
countries  where  the  peasantry  arc  sorts,  tliey  are  usuillylc' 
out  with  the  land,  as  they  are  also  sold  with  it  ;  and  thi*  cil- 
stance  greatly  complicates  the  bargains,  which  depend  more 
on  tlie  proportion  of  the  acr&  to  the  land,  than  on  the  men 
quantity  of  the  latter.  The  condition  of  farmed  wife  is 
often  very  hard  ;  and  this  is  an  object  worthy  of  all  llif 
attention  of  the  philanthropic  observer.  If  the  laud  ii  eulli- 
vatcd  by  sera,  what  kind  of  remuneration  do  they  rpccivf  ; 
are  they  paid  in  land,  produce,  or  money,  how  roucb  in 
either  case,  and  how  much  labour  is  required  of  thcmt 

How  are  free  labourers  paid,  and  what  is  the  amounl' 
How  do  the  farmers  pay  their  rent;  in  money  or  in  kiitd,ol 
both  ? 

Do  many  proprietora  farm  their  own  laud,  or  arrange  inv  , 
cullivators  fur  half  profits  Î 

lu  some  countries  a  practice  prevails  of  giving  tho  no«B 
lands  for  a  certain  number  of  years,  in  recompence  ft»  »tf- 
viccs  rendered  to  the  slate.  When  this  is  the  case,  observe  il 
there  is  much  land  held  in  this  way.  What  are  the  condi- 
tions  on  which  the  grant  is  made,  and  what  arc  the  pflecUD' 
tlie  system  ? 

Rotation  of  Cn^s. — This  is  an  object  worthy  of  ipwiJ 
observation.    That  a  constant  succession  of  the  sum 
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r^n  the  flame  land  soon  impoverishes  and  finally  <?xhaust8  the 
■oil,  bas  been  long  kuown  ;  and  the  first  result  of  the  obser. 
vation  was,  to  allow  a  portion  of  the  land  to  lie  fallow  for  one 
or  more  years.  This  is  the  system  still  followed  in  some 
countries,  where  the  land  is  divided  into  three  portions,  one 
of  whieh,  in  turn,  remains  fallow  ;  this  is,  however,  a  great 
lose,  and  observation  and  eKperiment  have  shown,  not  only 
that  all  the  land  may  be  made  continually  productive,  or  at 
least,  for  some  years,  but  that  a  judicious  idtemation  of  green 
crops  and  com  greatly  improve  the  land.  Of  course,  the 
nature  of  the  crops,  depencu  upon  soil,  climate  and  demand  ; 
but  as  there  is  yet  much  to  be  learned  on  this  subject  :  the 
traveller  should  attentively  ascertain  what  is  the  system  of 
rotation  observed  in  the  countries  be  visits.  Arc  the  lands 
enclosed  f 

GENERAL  OBSERVATIONS.— Agriculture  is  infiu- 
enced  by  two  kinds  of  causes,  natural  and  artificial.  The 
fbrmer  are  those  depending  on  the  uature  of  the  soil,  the 
aspect  and  the  climate  ;  not  the  climate  as  resulting  from 
the  latitude  or  longitude  of  the  place  alone,  but  that  which 
is  the  result  of  this  in  combination  with  local  circiunstanccs. 
Thus,  a  certain  height  above  the  leveï  of  the  sea,  corres- 
ponds in  temperature  with  a  given  latitude,  and  rain,  so 
necessary  to  agriculture,  depends  chiefly  on  the  neighbour- 
hood of  hills  and  the  prevalence  of  winds  blowing  from  off  the 
sea,  6(c.  Thus,  not  only  will  the  productions  of  different 
places  be  different,  but  some  localities  are  totally  unfit  for 
certain  objects,  and  others  most  fiivourable  for  them.  To 
encourage  then,  the  culture  of  any  production  for  which 
the  locality  is  unfit,  is  most  injudicious;  for  while  the 
result  wilt  generally  be  a  fadure,  all  the  advantages  that 
would  be  derived  from  the  kind  of  cultivation  pointed  out 
by  nature  herself  arc  lost.  This  reflection  nuturally  brings 
us  to  consider  what  are  the  artificial  causes  which  influence 
agriculture. 

These  are  numerous,  and  the  influence  they  exercise  is 
either  direct  and  immediate,  or  indirect,  though  equally 
real.  The  causes  which  exert  a  direct  influence,  are  parti- 
cularly those  laws  which  bear  immediately  on  agricultural 
industry,  and  more  especially  the  taxes  on  land  or  its 
produce. 

It  is  agreed  generally  that  a  tax  upon  the  land  itself 

preferable  to  a   tax  on   its   produce  ;  but  of  this  we  ahi 

'   apeak  under  the  bead  Finance.     As  for  the  syelem  which 
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regulates  the  distribution  of  land,  tliat  is  uuquestionablj  Ùa 
beat  which  favoure  the  greater  uuinbcr  of  properly  sited 
fiarms;  by  properly  sized,  we  mean  such  as  are  of  c  " 
veulent  magnitude  for  easy  management,  and  at  the  i» 
time  sufficiently  large  for  carrying  on  those  plans  of  amelio- 
ration,  which  neither  the  capital  of  very  smalt  fanuers,  j 
tile  extent  of  their  land»  permit.  The  invicilabilily  of  con- 
tracts, and  suSicieutly  long  leases  ar«  two  great  prorooten  d 
sgricultural  success. 

A  proper  estimation  of  the  class  of  men  who  devot» 
themselves  to  the  culture  of  the  soil  is  also  a  ài»e  qui  nm 
of  agricultural  prosperity  ;  and  in  countries  where  the  m 
vcrnment  and  nobles  of  the  land  stand  proudly  fcrwud  i 
the  practical  patrons  and  encouragera  of  agriculture,  the  si 
or  science,  for  it  is  both,  will  flourish. 

The  institution  of  agricultural  societies,  whose  obj«t  '» 
to  promulgate  sound  theories  of  cidture,  and  to  annuuDK 
tlie  success  or  failure  of  experiments  and  trials,  and  to  dii- 
tribute  rewards  for  iniportant  discoveries  or  impnnral 
methods.  Sec;  the  establiEhment  of  agricultural  8chool^')f 
experimental  Ikrms,  kc,  are  so  many  very  efficacious  mea» 
of  agricultuntl  improvement. 

Nevertheless,  ivith  the  exception  of  laws  regarding  tlx 
extent  of  &ims,  the  duration  of  leases,  the  inviolability  tf 
contracts,  ttc.  ;  the  best  encouragment  which  can  be  giTU> 
to  agriculture  by  a  government,  is  perhaps  uf  a  negatin 
character,  and  consista  in  not  obstructing  its  development  by 
useless  and  arbitrary  regulations.  Much  will,  of  coune,  d^ 
pend  upon  the  manufacturing  and  conunercial  indiuBJi 
the  degree  of  civilization,  kc,  for  all  these  things  in 
connected, 

Tlie  traveller  will,  therefore,  not  only  direct  his  attention 
to  the  details  of  agricultural  industry,  but  will  apply  hilD' 
self  to  discover  all  the  more  important  facts  which  inllueDce 
its  prosperity.  He  would,  perhaps,  on  many  aoeounU  io 
well  to  construct  a  table  similar  to  that  No.  13,  in  order  to 
show  the  extent,  number,  and  division  of  the  cultivated 
lands  of  the  country  be  e; 
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On  the  manufacturing  industry  of  the  country,  the  follow- 
ing observations  shuultl  be  made  : — 

What  is  the  name  and  nature  of  the  several  arts  and 
manufactures  of  the  country;  the  number  of  each  kind  and 
the  number  of  portions  employed;  the  annual  value  of  the 
productions  ;  the  quantity  and  value  of  these  productions 
that  are  consumed  m  the  country  ;  the  quantity  and  value  of 
what  is  exported  ;  the  kmd,  quantity,  and  value  of  the  raw 
materiaU  neceasary  for  the  manufactories  of  the  country, 
which  are  imported  and  whence  they  come? 

The  teble  No.  14,*  may  serve  as  a  model  for  the  manner 
of  exhibiting  these  several  data.  The  tiible  is  a  more  form, 
but  we  would  recommend  that  the  various  objects  of  the 
Snt  column  be  more  detailed.  Thus,  for  instance,  the 
article  Iran  includes  a  great  variety  of  diffèrent  objects,  and 
it  would  be  interesting  to  know  the  priucipal  uses  to  which 
ihia  metal  ia  applied  in  the  country.  The  same  may  be  said 
of  several  other  articles.  Greater  details  would  also  have 
Ihr  advantage  of  showing  at  once  whether  the  principal  part 
of  the  manu&ctured  objects  of  the  country  are  such  as  con- 
trilnite  to  the  general  comfort  of  the  great  bulk  of  the  people, 
or  are  mere  objecta  of  luxury  for  the  rich  inhabitants,  or  for 
exportation;  a  consideration  of  great  importance  in  cx- 
uninicg  the  actual  state  of  a  people. 

If  deemed  advisable,  the  objects  in  the  first  column  may 
W  divided  into  four  columns,  accordine  as  the  arts  or 
nanuikctures  employ  or  prepare  animal  suhstancea  aa  flesh, 
p«B«e.  intestines,  skins,  bair,  bristles,  wool,  feathers,  bones, 
leeth,  horns,  whalebone,  tortoiaeshell,  milk,  kc.  ;  or  vege- 
lible  substances,  as  wood,  resins,  bark,  farinaceous  plants, 
6brous  plants,  dying  planta,  oleaginous  plants,  aromatics, 
buita,  sugar-cane,  kc;  or  mineral   aubstancca,  as  earths, 

k Rones,  baIIs,  bttuineDs,  metals,  gold,  silver,  copper,  tin,  iron, 
lead,  mercury,  cobalt,  arsenic,  kc.  ;  or  animal,  vegetable 
tad  mineral  together. 


•  See  uble  15,  for  (he  mode  of  dutailLng  any  pirticulat  oinnuriicloijw 
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The  observer  must  also  note  the  origin  of  the  different 
manufactures  and  arts  in  the  countij,  and  how  long  they 
have  flourished  ;  the  present  state  of  the  several  arts  ami 
manuiac turcs,  and  the  degree  of  imperfection  or  perfection 
of  the  articles  produced.  What  are  the  manufecturei  in 
which  the  country  excels;  and  what  are  those  in  which  they 
are  behind  others,  and  the  causes  in  all  cases  ?  What  manu- 
factures are  of  the  greatest  importance  in  a  national  point  of 
view  ;  are  the  manufacturers  employed,  natives  or  foreignen? 
What  are  the  most  important  changes  which  have  occurred 
in  the  principal  manufactories,  and  the  causes  of  these 
changes  ?  Are  there  any  arts  or  manu&ctures  carried  on  ex- 
clusively by  foreigners,  if  so,  what  are  they,  and  why  are 
not  natives  employed  f  What  are  the  manumctures  and  arts 
in  which  women  and  children  are  exclosivelj  employed  f 
What  is  the  price  of  labour  in  the  different  manu&ctoriei, 
and  the  principal  variations  which  those  prices  have  under- 
gone, with  the  cause  of  their  variation  f 

III  towns,  districts,  or  particular  places,  inhabited  chiefly 
by  manufacturing  labourers  and  artisans,  what  are  the  parti- 
cular regulations,  if  anv,  to  which  they  are  subjected  1  Is 
thoro  any  thing  remarkable,  and  if  so,  what,  in  the  mode  of 
livinir  and  the  customs  of  this  class  of  men  ? 

What  is  the  total  annual  revenue  derived  from  the  arts 
and  manufactures  according  to  the  most  probable  calcula- 
tion, and  what  have  been  the  principal  variations  in  thii 
object  ?  What  is  the  difference  m  the  price  of  such 
raw  materials  as  arc  supplied  by  the  country,  and  those 
imported  ? 

Obsor\e  even*  thing  regarding  the  mode  of  working,  the 
nmchinos.  the  instnmients  and  implements,  &c.y  employed; 
M  Inch  anuMig  thom  are  the  invention  of  the  country  and 
\y\\\ch  nro  borrowed,  and  whence?  What  are  the  parti- 
cular advantasros  or  defects  which  these  several  objects 
present,  and  the  influence  which  they  have  on  the  quantity 
and  ipKïliiy  i»f  the  manufactured  objects? 

An»  :iny  k4^  the  manulactories  maintained  wholly,  or 
miiieri:dly' assisted  by  the  government,  and  of  what  kind, 
and  why  is  this?  If  manufactories  of  the  same  kind  as 
those  supported  by  the  çovemment  are  carried  on  by  indiri- 
dunls  or  companies,  which  thrive  most,  and  why? 

\N  hat  ,m'  the  distinctions,  privileges,  and  rewards  granted 
(o  thoM'  who  di^iingnish  themselves  by  making  useful  ex- 
peinuents,  by  new  ni  vent  ions,  or  manufacturing  enterprises? 
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What  in  general  is  the  encouragement,  if  any,  given  by  the 
jovemmeot  to  manufacturing  induHtry  i 

Observe  particularly  whether  or  not  the  manufactures  of 
Sw  country  are  conformable  to  its  natural  productions,  to 
L  j|he  nature  of  the  climate  and  the  genius  of  the  people,  and 
*  ~Aeiher  the  progress  of  manufacturing  industry  be  m  strict 
pnformity  with  its  real  utUity  to  the  country,  or  falls  short 
f  this  mark,  or  exceeds  it  :  what  are  the  effects  in  either 
I  the  rural  bdustry  of  the  country,  on  the  popula- 
pjn,  and  the  well  being  of  the  country  at  large? 
L  Does  the  manufacture  of  objects  of  necessity  tend  to  free 
try  from  dépendance  on  other  countries,  or,  on  the 
^,  , ,  do  local  circumstances,  ignorance,  or  negligence, 

tend  to  keep  up  the  dépendance  upon  others? 

Observe  whether  those  mechanical  arts  which  war  re- 
quires, as  the  manufacture   of  gunpowder,  the  casting  of 
cannon,   the    manufacturing    of  muskets    and    pistols,    of 
swords,  Hpears,  Uc.,  are  pursued  to  a  sufficient  extent,  and  if 
the  manufactured  articles  are  in  sufficient  quantity,  and  the 
quality  such,  that  the  country  is  in   no  way  indebted  to 
strangers  for  its  means  of  defence;  or  whether  any  of  these 
articles  are  imported  ;    and,  if  so,  what   in  particular,  to 
what  amount,  and  whence  are  they  procured  ?     Does  the 
country,  on  the  contrary,  export  such  articles,  what,  and  to 
what  amount  ? 
^—f  Although  it  be  generally  true,  that  no  kind  of  industry 
HmïII  be  long  carried  on,  if  it  give  no  profit  ;  still  there  are 
pîues  in  which  some  particular  manufacture  may  be  still  up- 
'    held  fctr  some  certain  object,  though  it  give  no  profit.     If 
âierc  be  any  such  in  the  country,   specify  them,  and  the 
reaaooB  why  they  give  no  profit,  and  way  they  are  nevcrthe- 
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What  is  the  degree  of  perfection  of  which  the  mechanical 
uta  and  manuiâcturing  industry  of  the  coimtry  are  suscep- 
tible, both  from  the  natural  resources  of  the  country  and 
the  clisposition  of  its  inhabitants?  What  are  the  obstacles 
apposed  to  the  attainment  of  such  perfection,  and  how  they 
may  be  removed  î 

What,  if  any  exist,  are  the  particular  advantages  and 
prÏTileges  enjoyed  by  artisans  in  general  over  agricultural 
labourers,  or  by  particular  artisans  over  others?  what  is  the 
reason  of  such  distinction  ;  is  it  founded  on  motives  of 
utilily,  or  from  a  disinclination  to  alter  old  customs,  and 
whu  U  the  effect  of  such  distinctions  i 
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Are  there  any  associations  or  corporationa.  and  what  are 
thete,  or  U  any  one  at  liberty  to  exercise  his  iodtuo;. 
where  aud  how  he  pleases,  and  what  ia  the  result  in  eitber 
case? 

Are  there  anj  particular  establisfamcnta  for  tnstnictioii  in 
manufacturing  iudtistry,  and  the  arts  upon  which  it  is  de- 
pendent; what  is  taught  ta  them,  nud  how  are  thej 
supported  and  conducted;  what  do  they  jiresent  worthy  of 
observation,  either  with  reference  to  t]ie  country  in  particu- 
lar, or  as  compared  with  similar  establishments  in  other 
countries  ? 

Is  there  any  council  or  special  board  of  managenenl 
established  for  the  conducting  and  superintendence  of  lU 
that  relates  to  tlie  mechanical  arts  and  manutacturiog  in- 
dustry in  general  ;  if  so,  how  is  this  body  organiied  î  ij 
whom  arc  its  members  appointed  and  paid  ;  what  is  iU 
authority,  duties,  aud  privileges,  and  to  whom  ii  it  »■ 
sponsible  ? 

What  proportion  does  the  manuiàcturing  populatitn  hut 
to  the  agricultural,  and  to  the  whole  populaUon  of  Ht 
country  * 

In  maritime  countries  observe  particularly  every  thii^ 
worthy  of  remark  in  the  construction  of  vessels,  the  niunba 
and  situation  of  the  yards,  and  tlie  nmnher  and  kind  of  ship* 
annually  built  Does  the  government  interfere  in  the  cod- 
struction  of  merchant  vessels,  to  what  extent  ;  and  «bsl» 
the  result  of  this  interference  ? 

Is  the  timber,  cordage,  canvass  and  other  objects  indii- 
pensable  for  the  construction  end  rigging  of  ships,  suppliM' 
by  the  country  itself,  or  are  these  objeets,  or  any  of  tAeiDi 
imported  from  other  countries;  if  so,  whicb,  to  wim 
amount,  aud  &om  whence? 

May  not  dépendance  on  others  for  these  essential  nh^ten 
be  lessened,  and  if  so,  what  measures  is  it  advisable  to  tlb 
for  this  purpose? 

Are  there  any  injurious  monopolies,  and  what  are  tlicjf 

How  does  the  government  encourage  the  manuiactming 
industry  of  the  country;  is  it  by  rcwarus,  by  prohibiting  tfct 
introduction  of  foreign  articles;  by  the  encouragement  gim 
to  foreign  artisans  and  manufacturera  of  merit  to  bring  ihcii 
industry  and  settle  in  the  country,  he  ?  or  does  tlie  Borcni- 
ment,  on  the  contrary,  take  no  particular  steps  regarding  th> 
manufacturing  industry,  leaving  it  entirely  (o  shift  for  itself! 

Besides  all  these  observationa,  whenever  any       "—'— 
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manufacture  is  to  be  detailed,  the  amount  of  the  fixed  and 
circulating  capital  engaged  in  it  should  be  ascertained  if  poB- 
lible. 

^y  fi-red  eapilai  ia  meant  the  monej  expended  in  the  pur- 
chase or  construction  of  the  building,  machinery,  implements, 
Bcc-,  and  by  circulating  capital  the  moaey  laid  out  for  repairs, 
for  the  purchase  of  the  raw  materiah,  the  wages  of  work- 
men and  servants  of  all  kinds,  firing,  lighting,  &c. 

CoÉt  of  production. — ^Thia  is  the  intrmsic  value  or  neces- 
^3tJ  price  of  an  article,  and  ia  composed  of  that  portion  of 
the  circulating  capital  which  was  expended  in  producing  it, 
together  with  the  intereat  of  that  portion  of  the  circulating 
capital  and  of  a  part  of  the  fixed  capital,  together  with  a  re- 
muneration for  the  manufacturer's  pains  ;  and,  if  the  object 
be  taxed,  the  amount  of  such  tax  with  the  interest  on  the 
nme,  if  paid  by  the  producer. 

This  is  evident  ;  for  if  the  manufacturer  did  not  obtain  at 
least,  as  much  interest  for  the  capital  he  employs  in  this  way, 
u  he  could  by  employing  it  in  any  other  way,  he  would 
abandon  his  enterprize;  if  he  did  not  obtain  more  be  would 
abandon  it,  for  it  is  not  in  the  nature  of  man  to  work  for 
nothing. 

As  for  taxes,  as  it  is  of  course  the  consumera  of  the  article 
that  must  eventually  pay  them,  the  manufacturer  makes  these 
repay  with  interest  the  sums  he  has  advanced  to  the  treasury 
on  their  account  ;  he  himself  contributes  his  share  to  the 
general  taxation  as  a  consumer  of  various  taxed  articles. 
Ttre  cnat  of  production  is  the  lowest  price  for  which  an  ob- 
ject can  be  offered  for  gale  without  loss, 

Market  price. — This  may  be  the  same  as,  or  higher,  or 
lower  Ihan  the  cost  of  production  ;  it  depends  chiefly  on  the 
proportion  existing  at  the  time,  between  the  demand  and  the 
supply.  When  the  supply  is  less  thitn  the  demand,  the 
price  rises,  and  those  who  sell  get  more  profit  ;  when  the 
ropply  i»  greater  than  the  demand,  the  price  falls,  and  those 
who  sell,  lose. 

Generally  speaking,  the  circumstances  which  produce  a 
emwiderablo  rise  or  fall  in  the  market  price  of  any  commo- 
dity are  fluctuating,  so  that  the  usual  price  is  the  same  as 
die  coat  of  production  which,  as  we  have  said,  includes  the 
reasonable  profit  of  the  producer.  The  price  of  transport 
Bfom  the  place  of  production  to  the  place  of  sale  is,  in  all 
eases,  detrayed  by  the  purchaser,  for  if  not  stated,  it  is  in- 
Httded  in  the  price  asked  for  the  article. 
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Some  «rticlcB  are  much  more  variable  fat  price  than  others, 
and  several  have  always  a  fictitious  value,  and  fetch  a  moch 
higher  price  than  the  cost  uf  production. 

The  leading  facta,  however,  of  political  econom;)'  should 
be  well  understood  by  the  traveller;  should  he  be  ignorant 
of  them,  we  cannot  do  more  here  than  recommend  to  hinii 
the  attentive  perusal  of  those  works  which  treat  of  the 
science. 

What  is  the  morality  of  the  maniifecturing  classes  ?  What 
is  their  degree  of  instruction  id  drawing,  mechanics,  kc? 

Are  any  of  the  manufactories  of  the  country  particuiw^ 
injurious  to  health,  and  if  so,  which,  and  in  what  way,  ana 
what  might  be  done  to  remedy  the  evil  ? 

Is  machinery  much  employed  in  the  country,  and  if  not, 
why,  or  would  it  be  belter  if  there  were  less  machinerj, 
considering  the  state  of  the  country  1 


SECTION    III. 


COMMERCE. 

Some  authors  derive  commerce  from  navigatiou,  andtH»* 
tend  that  maritinie  expeditions,  first  uiidfirtaken  with  aTic^ 
to  conquest,  afterwards  gave  rise  to  commerce.  But  in  llùt 
view  of  tlie  subject  commerce  itseli'is  coufouuded  with  one 
particular  branch  of  it.  Commerce  is  nothing  more  than 
barter  or  traffic  carried  to  its  greatest  extent,  and  is  there- 
fore  coeval  with  the  infancy  of  society.  It  would  be  foreîgii 
to  our  object  even  to  give  a  slight  sketch  of  Ihc  progre«  o( 
commerce  from  the  commencement  to  ihc  present  time;  «( 
shall  therefore  merely  remark  that  as  soon  as  commerce  be- 
gan to  extend,  it  was  found  that  the  system  of  exchanges  in 
kind  was  most  inconvenient,  and  obstructive  of  all  fuithef 
progress.  A  common  sign  or  measure  representative  of 
value  was  therefore  adopted,  by  meansof  which  traliicwM 
carried  on  with  greater  fncilitj-.  This  circulating  medium 
has  been  différent  in  difierent  countries  and  at  différent 
times;  thus  sheUs,  skins,  cattle,  salt,  &c.,  have  been  and  some 
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are  still  uaed.  The  preference  was  however  early  given  to 
the  precious  metala,  and  they  have  continued  to  be  the  re- 
présenta live  a  of  wealth  to  the  present  day,  and  have  greatly 
&cilitatt.'d  commercial  operations  ;  but  of  this  and  paper  cur- 
rency we  shall  speak  presently. 

There  ia  scarcely  any  thing  which  may  not  be  an   ob- 
'  (ct  of  commerce  ;  thus  all  raw  productions  of  the  animal, 
fiable  and    mineral   kingdoms,    aud   all    manufactured 
tides  are  objects  of  traffic;   no  are  men's  services  and 
tents,  and  even  their  liberty,  in  short,  every  thing  which 
I  «n  exchangeable  value  may  be  bartered^    even  man 
iself,  to  the  eternal  disgrace  of  humanity,  is  bought  and 
1  like  a  beast  of  the  field. 
The  grea.ter  the  number  and  variety  of  exchangeable  ar- 
Jes  the  more  extended  the  traffic  ;  and  in  proportion  to 
e  facility  of  commercial  operations,  the  objects  of  traffic 
e  multiplied.     Hence  an  extensive   commerce  is  indica- 
tive of  a  proportionate  degree  of  agricultural  and  manufac- 
turing induatry.     The  wealth  of  a  nation  ia  nothing  more 
than  the  simultaneous  and  perfect  development  of  the  three 
kinds  of  industry,  agricultural,  manufacturing  and  commer- 
cial 

The  chief  care  then  of  a  government,  as  far  as  the  wealth 
of  the  stale  is  concerned,  should  be  the  encouragement  of 
industry;  but  local  circumstances  can  alone  decide  as  to 
which  of  the  three  kinds  of  induatry  shall  predominate  in 
my  country.  One  nation  is  essentially  agricultural,  another 
maaubc luring,  and  a  third  commercial  ;  but  a  very  consi- 
derable development  of  all  three  is  necessary  to  the  success- 
ful prosecution  of  either. 

Comnu^rce  u  divided,  according  to  the  limitation  of  its 
(merations,  into  internal  and  external,  or,  as  they  are  called, 
toe  hmite  trade  and  the  Jbrei^n  trade,  there  is  also  the  car- 
rying trade,  and  the  commianon  trade.  Colonial  trade,  as 
iu  anine  implies,  is  that  carried  on  between  a  country  and 
ilk  colonies  :  there  are  also  particular  braiiches  of  commerce, 
~  athe  corn  trade,  the  wbe  trade,  the  coal  trade,  &c. 

f  home  trade  is  understood  that  which  is  carried  on  be- 
;n  individuals  in  the  same  country,  or  that  b^  which  the 
lerclumge  of  the  several  productions  of  the  diffisrcnt  pro- 
s  of  the  same  country  is  effected,  either  by  land  car- 
,  or  by  the  river»  and  canals  of  the  country,  when  it  is^ 
i  itdand  trade;  or  by  vessels  along  the  coast,  when  It  ia 
djEbe  eoMfing  trade. 
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Foreign  commerce,  or  that  carried  on  between  diâêieul 
couutries  is  either  direct  or  indirect;  it  ia  direct,  wheneTer 
the  money  or  the  produce  of  one  country  is  exchsuged  for 
the  money  or  the  produce  of  anotlier  countn-  :  it  ii  mdired 
when  a  couutiy  obtains  money  or  merchandiee  by  meani, 
tiot  of  ita  o»ii  productioiu,  hut,  of  the  productions  of  «XM 
other  country. 

The  carrying  trade  ia  cither  limited  to  the  mere  transport 
of  goodt  from  one  place  to  another  in  the  aomi'  country,  ur 
from  one  countiy  to  anottter  ;  or  the  carriers  are  theniBclves 
the  buyers  and  aellere,  purchasing  guoda  at  A,  and  carrying 
them  to  B  where  they  are  sold,  and  others  bought  to  be  car- 
ried to  C,  where  the  same  operation  is  performed  for  selling 
at  D,  and  at  D  for  E,  and  bo  on,  till  a  valuable  cargo  is 
brought  home  to  A  and  disposed  ol!  The  two  kinds  of  car- 
rying trade  waa  long  exercised  exclusively  by  the  Dotch. 
At  the  present  time,  most  countries,  but  more  or  less  acconl- 
iug  to  circumstances,  fetch  and  carry  for  themaelvea.  Tk 
latter  kind  of  carrying  trade  is  often  exercised  with  graii 
success  by  enterpiiaing  American  traders,  who  by  its  mMU 
sometimes  realize  immense  profits  in  a  single  one  of  ibcie 
commercial  expeditions. 

Commission  trade  is  carried  ou,  more  or  lees,  in  all  aa- 
cantUe  countries,  and  in  all  ports,  but  more  especiallT  in 
free-ports.  It  consists  in  baying  and  selling  on  comuiiasios, 
and  is  olWn  connected  with  warehousing  and  other  comnui- 
cial  operations. 

Besides  the  divisions  of  commerce  just  specified,  Irafficti 
divided  into  wholesale  and  retail  ;  the  former  carried  on  tj 
merchants  and  wholesale  dealers,  and  the  latter  by  retsil 
traders.  The  various  departments  of  commerce  employ  * 
great  many  agents,  bankers,  money  changers,  brokers,  slup- 
builders,  £cc. 

In  order  to  understand  the  commercial  state  of  a  countT}. 
it  is  of  course  necessary  to  observe  every  thing  which  ii  in 
any  way  immediately  related  to  it;  for  it  is  only  by  co-ordi- 
Dating  all  these  facts,  that  the  observer  can  ascertain  liow&t 
the  commerce  of  a  country  is  in  accordance  with  ils  sevenl 
institutions.  The  observations  to  be  made  on  all  these  ac- 
cessary matters  are  given  under  tlie  several  heads  of  AcBi- 
CULTURE,  Manufactures,  Navigation,  Finance,  fi.usn, 
^RoADs,  &c,  &c.  In  ihis  place  we  confine  ourselves  to  com- 
merce itself. 

Some  Trade. — The  extent  of  home  trade  depends  on  two 
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..teumstaticeB;  on  Mnera!  industry,  and  on  the  diversity  of 
''  tte  productions  of  diSerent  parts  of  the  same  country,  a  di- 
Vfrsity  which,  though  it  may  exist  to  a  cotiBiderable  extent 
ia  a  imall  country,  i<  much  greater  and  more  marked  in 
Urge  empires,  embracing  a  variety  of  climates,  as  is  particu- 
bily  the  case  with  Russie.  In  such  case  the  home  trade 
may  be  compared  to  a  free  comoierce  carried  on  between 
neighbonring  Dations,  who  should  have  mutually  agrei^d  to 
remove  every  obstacle  which  might  impede  its  progress  ;  and 
thus  the  home  trade  of  a  great  empire,  if  the  means  of  com- 
rannicatioD  arc  sufficiently  multiplied  aud  easy,  possesses,  if 
not  thwarted  by  unwise  regulations,  every  element  of  suc- 
cen. 

The  object»  of  traffic  are  either  raw  materials  or  raanufac- 
tnrad  articles;  the  traveller  will  therefore  make  this  dis- 
tinction, and  begimiing  with  the  former,  he  will  observe  for 
each  province  in  particular  the  quality,  quantity,  and  price 
of  tlie  production  which  it  sends  to  other  parts  of  the  coun- 
trj  ;  noticing  also  the  places  to  which  the  several  produc- 
tions arc  sent.  The  same  thing  should  then  be  done  for  the 
Bunufnctured  articli-a. 

A  table  might  be  drawn  lip  similar  to  that  No.  IS,  in  the 
fint  column  of  which  would  be  placed  in  alphabetical  order 
(as  the  easiest  lor  reference)  the  names  of  the  several  pro- 
vinces, circles,  or  districts,  kc.  supplying  the  different  arti- 
cles; which  articles  according  to  their  nature,  with  their 
quantity  and  value,  will  be  placed  in  the  succeeding  columns  ; 
after  which,  the  names  of  the  places  receiving  the  articles, 
be.  as  seen  in  the  headings  of  the  model  table.     In  the  co- 
luraUB  of  remarks  will  be  inserted  the  routes  taken,   &c. 
h  a  table  very  interesting  recapitulations  may  be 
lor  instance,  collecting  together  the  names  of  all 
i  places  furnishing  the  same  article,  indicating  the  quan- 
iea  lïimished  by  each  and  the  total  amount,  &c.? 
pSuch  a  table  would  moreover  show  at  once  the  whole 
me  trade  of  a  country  and  its  value,  as  also  the  extent  of 
import  and  the  capitals  engaged  in  hoth  objects.  It  would 
10  show  the  superHuities  and  the  deficiencies  of  each  indi- 
idual  province,  or  in  conjunction  with  other  statistical  data, 
Jwmpective  industry  of  each. 

SfThe  home  trade  is  either  inland  and  carried  on  by  moans 
■livers,  canals,  and  roads,  or  coasting,  by  vessels  of  vari- 
Mis  descriptions  ;  it  would  therefore  be  well  to  insert  in  the 
'  Mlumn  of  remarks,  the  number  and  kind  of  carriages,  barges 


298  COHXEHCE. 

or  vcMels,  their  loads  &nd  tonnage.  The  original  cost  and 
the  expense  of  repairs  of  these  constitute  the  fi^Kd  eajMtat 
engaged  in  the  transport  of  the  home  trade. 

In  like  manner  should  be  noted,  the  number  of  horses  and 
men  employed  for  the  transporting  of  goods.  The  wsgea  of 
the  latter,  and  the  feed,  kc.  of  the  fonner,wiil  constitute  die 


circulating  capitat  employed  for  transport  eli 

capitals  add ed  to  the  cost  of  production  of  the  onjecis  mem- 

Belvca  will  give  an  approximate  amount  of  the  value  of  tlie 


whole.  The  object  of  home  traffic  being  the  reciprocsl 
change  of  the  surplus  production  of  different  parts  of  the 
same  country,  this  surplus  added  lo  what  is  eoosumed  ii 
each  supplying  place,  will  form  together  the  whole  consump- 
tion of  the  country  of  the  objects  furnished  by  its  o»ti  soil 
iind  industry,  and  should,  il'thedatabe  correct,  tslJr  witb 
the  account  of  the  productions  of  the  country  as  obtaiooi 
by  other  and  more  direct  methods. 

If  a  country  received  nothing  whatever  from  any  other 
country,  its  whole  consumption  would  be  aacertained  by  ik 
method  just  mentioned,  but  this  is  never  the  case,  and  coït' 
sequenlly  the  consumption  of  foreign  articles  must  be  added 
in  order  to  have  the  whole  consimiption  of  the  country. 

When  any  country  produces  articles  in  greater  abundance 
than  ii  required  for  its  own  consumptiou,  the  surplus  is  a- 
ported.  It  must,  however,  be  borne  in  mind,  that  sllbougb 
a  country  may  produce  some  articles  in  greater  abundance 
than  is  required  for  its  own  consumption,  still  ou  the  whole. 
however  great  may  be  the  exjiortations,  no  country  produce^ 
more  than  it  consumes.  This  could  be  the  case  only  «lu^o 
a  country  sold  its  sm^lua  productions  for  money  without 
luing  this  money  for  the  purchase  of  any  tbreign  produc- 
tion, but  this  never  happens  :  the  fact  then  is,  that  when- 
ever a  countrv  carries  on  a  foreign  commerce,  it  doe» 
nothing  mure  than  exchange  its  superfluous  commoditin  for 
others  of  which  it  has  not  enough,  but  which  may  never- 
theless be  considered  as  produced  by  itself,  since,  if  it  hid 
not  produced  by  its  industry  wherewith  to  purchase  thf 
foreign  commodities  it  could  not  obtain  them.  Thus  the 
final  result  is,  that  no  country,  taking  all  things  together, 
consumes  more  than  it  produces,  nor  produces  more  than  il 
consumes.  The  same  reasoning  which  holds  good,  u  q>- 
plied  to  foreign  trade,  is  applicable  to  home  tmde.  Eveij 
pruvi]ice  consumes  the  totality  of  its  production,  sud  pio 
duces  no  more  than  it  consumeB. 


■ere 
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Foreign   Trade. — Observe  whether  the  foreign  trade  be 
>ftrcct  or  indirect,  or  partly  the  one  and  partly  the  other. 
To  obtain  exact  detailed  inlbrination  on  the   subject,  the 
liinds  of  foreign  trade  ahoulil  perhaps  be  separated  ; 
I,  however,  the  most  indirect  operations  of  barter  depend 
direct   exchange  at  first  effected,  it  does  not  ap- 
ua  necessary  to  make  any  distinction  in  treating 
*jy(Wto(io»i»  but  only  as  regards  the  importations:  these 
luld  be  divided  Into  goods  tor  home  consumption  and  goods» 
^-exportation.     These  re-exportations,  however,  except 
e  ca»e  of  a  mere  carrying  trade,  are  undertaken  with 
iw  eventually  of  procuring  articles  of  home  consump- 
But  in  order  to  obtain  as  exact  a  balance  as  pos- 
betvreen  the  exportation  of  indigenous  produce  and  the 
lortations  for  home  consumption,  it  is  necessary  to  note 
Fe-ex])ortationa  of  foreign  produce  and  their  ultimate 
lums;  tor  this  purpose  ublea  may  be  constructed  such 
those  Nos.  17  and  18. 
tt  the  former,  the  following  details  should  be  entered, 
:  the  articles  of  exportation  divided  into  raw  materials 
(£  the  tiree  kingdoms,  and  manufactured  articles  from 
the   three   kingdoms  separately,  and  from  any  two  or  all 
of  them  together  ;    the  quantity  and  quality  of  these    dif- 
ferent objects  ;  their  value  at  the  place  of  production,  and 
the  porta  where  they  are  shipped  ;  the  cost  of  transport 
the  country  itself  transport),  togedier  with  the  duties 
entrance  and  sale  at  the  places  receiving  (if  paid  by  the 
ider)  ;    the    cost  price  at  the  place  receiving,    and  the 
market  price  ;  the  net  profit,  £tc. 

In  the  other  table,  No,  18,  will  be  inserted  the  principal 

detiùla    regarding    importation.      This    table    is   precisely 

nmilarto  No.  17,  with  the  exception  of  columns  3,  4,  and  5, 

~  '  ~i  relate  only  to  data  referring  to  the  country  that  sends. 

table  will  be  divided  into  two  parts  ;  the  first,  for  ob- 

intended  for  home  consumption,  and  the  second,  for 

.  to  be  re-exported. 

V  separate  and  distinct  table  may  be  made,  if  necessarj', 

.  the  objects  re-exportedand  the  returns  obtained  forthem. 

The  recapitulations  will    point  out  the  direct  or  priml- 

<e  exportation,  and  the  direct  and  indirect  importation  ; 

t  is,  those  goods  which  were  received  directly  in  return 

home  produce  exported,  and  those  received  indirectly, 

the  final  returns  from  re-exported  foreign  produce.    Thus 

■will  be  shown  the  balance  of  goods  primitively  sent  and 

■definitively  received  in  exchange. 


COUIIK&CE. 

Tablet  of  this  kind  should  be  made  out  for  (lie  foreign 
commerce  of  every  port.  The  result  of  these  partial 
tables  being  then  collected,  thould  be  tabolated  so  at  to 
give  a  general  ïiew  of  the  whole  foreign  commerce  of  the 
coimtry  in  a  manner  similar  to  that  indicated  in  table  No.  I!l. 

These  kind  of  tables  arc  sometimes  arranged  differently; 
thus  in  the  tables  of  exportation  the  native  productions  aad 
re-exported  foreign  productions  are.  placed  together,  the 
•latter  being  merely  in  a  separate  column  under  the  head 
"primitive  valtie  of  foreign  goods."  This  method  doe»  not 
appear  to  us  sufficient,  as  it  does  not  present  the  complete 
and  separate  detail  of  the  iirticles  furnished  bj  the  counti; 
itself;  the  manner,  however,  of  constructing  these  tablt-aii 
quite  arbitrary  ;  in  all  cases,  the  object  should  be  \o  présent 
all  the  neceaaaiy  details  of  the  foreign  commerce  of  the 
country,  simply  and  distinctly,  bo  as  to  show  the  relnlioB 
BUbsiNting  among  all  the  parts  separately  and  of  each  to  iIk 
whole. 

Carrying  Trade. — ^This  kind  of  commerce  baa  been  «I* 
ready  explained.  It  is  sometimes  carried  on  to  a  very  gresi 
extent,  and  every  thing  regarding  it  should  be  cawliilil 
Doted.  To  countries,  not  in  themselves  extensive  or  ticb, 
it  is  of  great  importance  ;  for  its  profits  are  certain,  and  in 
order  to  carry  it  on,  it  is  necessary  to  keep  up  a  very  Uip 
fleet  both  of  merchant  vessels  and  ships  of  war,  which  Uttefi 
besides  protecting  the  commerce  on  the  seas,  guard  ibf 
coast,  and,  in  time  of  peace,  ore  advantageously  emiilo;<''d 
In  voyages  of  discovery,  and  in  the  formation  of  no 
colonies. 

The  objects  of  the  carrying  trade  are  more  varied  thu 
any  other,  as  they  comprise  the  superfluities  of  evefj 
cotmtry. 

The  capital  employed  in  this  kind  of  commerce,  doM 
not  advance  the  general  industry  of  the  country  so  mueh. 
or  at  least  so  immediately,  as  other  kinds  of  commerce: 
nevertheless,  it  is  much  more  favourable  than  miy  be  gene- 
rally imagined,  particularly  if  the  materials  necessary  fat 
shin  building  ore  produced  in  the  country  ;  in  that  case 
timoer,  iron,  copper,  hemp,  pitch,  ond  tar  require  to  be  ob- 
tained and  wrought,  and  this  gives  labour  to  a  great  many. 
The  victualling  department  also  employs  a  great  many 
hands,  and  different  kinds  of  industry,  as  there  is  a  very  con- 
siderable dema:id  for  grain,  meat,  salt,  liquors,  &c.  ;  so  tfaa^ 
iudependeut  of  the    immediate  profits  accruing  '^  —  •'-^ 
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'.  Bome  branches  of  industi]'  at  least  are  maintained  in 
.flourishing  condition. 

OtMCTve   what  is  the  total   number  and  tonnage  of  the 
^Is  employed  in  tills  trade,  and  the  ntmiber  of  sailors. 
kind  of  vessels  and  their  good  or  bad  qualities  :  the 
'on  of  the  several  articles  specified  above,  sepa- 
ing  the  native  from  the  foreign  produce,  and  the  quantity, 
lity,  and  value  of  each.     What  is,  on  the   whole,  the 
iimt  of  the  fixed  and  circulating  capitals  engaged  in  the  ' 
ing  trade  Î     These  details  may  be  registered  in  a  ta- 
'  form  similar  to  table  No.  20. 
H'arehoue'aig  and  Contmmwn  Trade. — These  are  carried 
m  more  or  less  in  all  ports,  but  more  particularly  in  free 
ports.     In  these,  the  goods  brought  from  one  country  are 
fre<)uently  deposited  till  a  favourable   opportunity  occurs 
for  selling  iheni,  and  tlius  extensive  depots  or  warehouses 
are  necessary,  and  the  keeping  and  regulating  the  alfairs  of 
which  is  an  occupatiou  of  itself,  sometimes  very  lucrative. 
The  proprietors  of  such  warehouses,  however,  often  act  as 
oommercial  agents,  buying  for  one  and  selling  tor  another, 
ma  often  realize  considerable  wealth  by  their  commission 
They  are  but  rarely  exempt  from  the  speculating 
and  frequently  buy  and  sell  on  their  own  aecounts. 
As  the  profits  realized  by  the  individual  members  of  the 
■tate  are  always  so  much  gain  to  the  country,  so  the  pro- 
fits arising  from  warehousing  and  commission  trade  ser^'e, 
like  all  other  increase  of  capital,  to  stimulate  industry  ge- 
aerally  ;  the  traveller  wUl  therefore  do  well  to  ascertain,  if 
lible,  the  amount  of  benefit  accruing  to  the  country  from 
commission  and  warehouse  trade. 
Independent  of  the  profila  derived  by  the  free  ports  di- 
;tly  from  the  great  commercial  operations  transacted  in 
ID,  these  are  very  beneficial  to  the  industry  of  the  country 
large,  by  reason  of  the  great  quantity  of  provisions  and 
ler  articles  consumed  by  the  crews  of  the  vessels  wlule 
idtDg  in  the  port,  and  taken  out  by  them.     Stores  of 
rery  kind  for  the  shipping  are  also  sold  to  great  extent. 
It  is  not  easy  to  ascertain  precisely  the  amount  of  profit 
iung  from  the  several  sources,  but  a  single  glance  at  the 
^rt,  at  the  extent  and  number  of  its  magazines,  warehouses, 
"taa  yards,  with  the  annual  number  of  vessels  and  their 
tbnuuige,  both  native  and  foreign,  which  arrive  and  depart  ; 
'file  number  of  agents,  bankers,  brokers,  &c.  Stc,  and  the 
general  activity  of  the  place,  will  give  a  tolerably  correct 
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idfB  of  the  busineaa  carrieil  on,  the  profita  of  wbicli  are  ne- 
cessarily proportionate. 

Sftvieu  Tradf,  we  have  hinted,  is  each  as  the  corn  trade, 
the  wiiic  trade,  he.  Every  country  ahnost,  bu  some  «taple 
article  of  commerce,  which  of  course,  is  that  which  it  producH 
of  the  boat  quality  Mid  in  the  grentest  abuiidance.  The  trade 
in  woollen  elothH  wna  long  the  staple  of  EngLiud,  but  it  la  no* 
succeeded  by  tlia  cotton  trade.  Wiiiee  have  loug  been  the 
staple  of  France,  Sec.  Uuaides  these  staple  articles  of  forvign 
COUUUercc  there  are  particular  objecta  of  home  tnule  sucbii 
the  conl  trade  Bud  others  that  are,  owing  to  circumstance, 
objects  of  both  foreign  and  home  trade,  such  as  the 

Corn  Trade, — ^Tbis  ia  so  important  as  to  require  parliculw 
conaideration  on  the  part  of  the  inquisitive  traveller.  H' 
abould  therefore  notice  whether  this  trade  be  altogether,  uà 
at  all  times,  free  aud  imreatricted  ;  that  is,  whether  con 
may  be  at  all  times  imported,  and  in  quantities  unlimiinl 
but  by  the  demand,  or  whether  it  be  limited  and  reslriclcd  i 
and  if  ao,  what  are  the  restrictions  and  limita.  If  corn 
be  imported  or  exported,  what  kind,  and  what  qtiantity  annu- 
ally?  Does  the  government  encourage  or  discourage  ifiD 
importation  of  com  ;  aud  in  either  case,  whut  are  the  me- 
sures taken?  What  ore  in  general  tho  regulations  k- 
fjarding  the  trade  in  coru,  and  the  influence  of  these  rcguli- 
tious  on  the  abundant  and  cheap  supply  of  so  neceswry  W 
article. 

Of  staple  articles  in  general,  the  traveller  will  do  »dl 
to  pay  particular  atteution  to  every  thing  regarding  ihetn. 

Besides  the  observations  which  we  have  said  ^ould  b» 
made  on  commercial  industry,  nnd  on  particular  depait- 
ments  of  commerce,  there  are  others  relating  to  comineice 
in  general  or  the  commercial  system  of  a  country.  Tfaett 
observations  should  be  directed  to  the  relations  which  tiie 
aeveral  kinds  and  departmrnts  of  commerce  bear  to  «ch 
other,  to  commerce  in  general,  and  to  the  state  of  tb' 
country.  But  as  we  have  yet  to  consider  different  institu- 
tions and  operations  immediately  connected  with  commerçai 
and  which,  being  influenced  by  it,  modify  it  in  their  luTO. 
we  shall  reserve  our  general  observations  for  the  concluiion 
of  our  article. 

CUSTOMS  OR  EXPOST  AND  IMPORT  DUTIES. 
—The  object  of  cuatom-houBc  duties  is  two.fold;  the 
increase  of  the  revenue  and  the  encouragement  of  native 
industry.     Somelimea  the  latter  object  ia  wholly  neglected, 
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but  more  often,  native  industrj  is  injured  by  those  very  re- 
gulations intended  for  its  advantage. 

Custom  house  duties  are  levied  both  upon  native  produce 
exported,  and  upon  foreign  merchandise  imported.  It  may 
at  first  appear  imwise  to  exact  the  pa3rmeut  of  duties  on  ex- 
ports ;  but  when  it  is  remembered  that  the  merchant  only 
advances  the  duty  which  is  eventually  paid  with  interest  by 
the  foreign  consumers,  it  will  appear  much  less  objectionable 
than  the  duties  on  goods  imported,  which  the  consumers  of 
die  country  must  pay.  The  duties  on  exports,  however, 
should  never  be  so  high  as  to  raise  the  price  at  which  the 
goods  are  offered  for  sale  in  foreign  ports,  above  the  price 
n>r  which  the  foreigner  can  obtain  the  same  article  produced 
in  his  own  country.  In  somes  cases  very  high  duties  have  been 
put  upon  the  exportation  of  certain  articles,  expressly  with  a 
view  to  prevent  the  sale  of  them  to  foreigners  ;  as  is  the 
case  with  certain  machinery  and  certain  natural  productions 
which,  if  other  nations  possessed  them,  they  would  be 
enabled  by  their  means  to  manufacture  objects  for  them- 
selves, which  they  can  now  get  no  where,  or  in  quantities 
sufficient  and  of  the  necessary  quality,  but  in  the  country 
which  thus  endeavours  to  secure  its  monolopy.  High 
duties  upon  foreign  produce,  by  rendering  it  dear,  was  long 
thought  to  be  an  infallible  mode  of  encouraging  the  native 
productions  of  the  articles  so  taxed,  or,  in  other  words, 
restrictions  on  importation  were  thought  favourable  to  native 
industry,  and  high  duties  had  all  the  effect  of  restriction 
without  its  odium.  Correcter  views  are  however  now  en- 
tertained  on  this  subject,  and  the  time,  it  is  hoped,  is  not 
fiff  distant  when  all  nations  will  abolish  prohibitive  and 
restrictive  duties.  Every  thine  imported  from  another 
country  must  eventually  be  pdd  by  the  produce  of  our  own 
industry,  and  in  proportion  as  we  cease  to  purchase  we  must 
leave  off  selling  and  producing.  But,  interesting  as  this 
subject  is,  we  cannot  here  go  into  it,  and  must  therefore 
refer  the  reader  to  the  best  treatise  on  political  economy, 
where  he  will  find  the  matter  discussed  in  detail.  Custom- 
house duties  therefore,  should  be  regarded  merely  as  a  legi- 
timate  source  of  revenue;  and  if  the  articles  bearing  them 
are  assessed  with  prudence,  and  the  tax  no  way  interferes 
with  the  firee  development  of  commercial  enterprize,  they 
cannot,  nor  will  they  ever,  be  objected  to. 

The  custom-house  establishment  will,  of  course,  be  more 
or  less  extensive,  and  will  cost  more  or  less  to  the  ^XaX^) 
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according  to  its  organization,  to  the  nature  and  extent  of  the 
frontiers  and  of  the  ports,  and  the  extent  of  the  foreign  com- 
mercial relations  of  the  country. 

The  various  articles  payih^  duty  are  contained  in  a  tariff, 
where  the  names  of  the  ohjects  are  consigned,  with  the 
amount  of  duty  imposed  upon  each,  by  weight,  measure, 
or  value.     The  traveller  should  procure  this  tariff. 

The  particular  objects  to  be  observed  re^rding  custom- 
house duties,  or  the  customs,  as  they  are  called,  are  whether 
they  are  simply  a  source  of  revenue,  or  whether  in  any,  and, 
if  so,  in  what  particular  cases,  they  are  calculated  to  act  as 
prohibitions  or  restrictions  upon  importation. 

What  is  the  annual  gross  amount  of  the  customs,  what  the 
expense  of  administration,  includius;  salaries  of  officers,  kc. 
of  the  whole  establishment  ;  which  latter  sum  subtracted 
from  the  gross  amount,  will  show  the  net  revenue,  and  abo 
the  proportion  between  the  sum  levied  and  the  expense  of 
levying  the  same. 

\\'liat  number  of  persons  of  all  classes  are  employed  in 
the  collection  of  the  duties,  in  the  prevention  of  smuggling, 
ice.  with  the  individual  salaries  of  each  ?  Are  the  salaries 
of  the  several  officers  and  inferior  servants  of  the  esta- 
blishment such  as  to  render  inexcusable  any  connivance 
with  smugglers  and  defrauders? 

\Vhat  are  the  penalties  inflicted  for  \'iolatiou  of  the  lavs 
of  customs,  cither  by  the  persons  belonging  to  the  esta- 
blishment or  others  ? 

Are  frauds  common,  and  of  what  kind  ?  What  are  the 
mouns  employed  for  detection  and  prevention.  Is  smug- 
gling earned  on  to  a  great  extent?  What  are  the  goods 
o h iolly  smuggled,  and  from,  or  to,  what  countries  ?  How 
are  smugglers  punished,  and  detecters  rewarded?  What 
may  be  the  annual  amount  of  loss  sustained  by  the  revenue, 
thun  smuggling  ?  What  are  the  goods  actiuilly  prohibited 
to  be  imported  or  exported,  and  under  what  penalties? 

Is  the  tnritl*  well  digested,  that  is  to  say,  is  it  founded  on 
sound  j^riueiples  as  regards  the  exigences  of  the  state,  the 
nn^prietv  of  assessing  articles  of  luxury  and  superfluity 
iiigher  than  objects  of  necessity,  the  proper  ^cilitics  for  the 
im]H)rt:ition  of  things  wanted,  and  the  general  encourage- 
nuMit  of  the  home  industry  ?  Is  e\'ery  thing  clearly  defined 
so  as  to  avoiil  ambiguity  and  misconstruction,  or  is  the  re- 
verse of  all  this  the  case  ? 

Is  the  taritfotlen  changed,  and  what  are  the  most  marked 
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KHisequences  of  the  c onfue ion  ariaing  from  frequent  change, 
^n*»nt  of  Drecision,  Sec.  1 

,  May  the  duties  be  paid  in  any  port,  or  at  any  of  the  re- 
Uving  bouses  along  an  inland  frontier,  or  must  certain 
^ecta  be  carried  to  certain  places  ?  What  are  these  par- 
icular  objects,  and  the  places  where  they  must  go  to  pay 
,    what  is  the  reason  of  this   régulation   and   its 

. .  Where  is  the  central  establishment  and  the  different  re- 
Wdvtng  houses? 

.  Are  the  registers  kept  with  the  necessary  degree  of  accu- 
tacy  ?  Are  all  the  operations  organized  with  that  spirit  of 
■dër  and  simplicity  so  essential  to  the  speedy  and  satisfac- 
puT  transaction  of  business,  or  is  there  a  vsriely  of  useless 
wa  vexatious  formalities  tending  to  disgust  the  trader  and 
Ctard  his  operations  ? 

^  Are  all  nations  subjected  to  the  payment  of  the  same  dues, 
r  if  there  be  a  difference,  what  is  it,  and  why  ;  and  what 
K  the  nations  which  enjoy  any  advantageous  privileges, 
r  are  subjected  to  heavier  duties  than  others  ? 
'  In  a  word,  what  are  the  principal  advantages  or  disadvan- 
lees  of  the  system  of  duties  on  foreign  commerce,  or  the 
matom  regulations  of  the  country  ? 

EXCISE. — Duties  levied  on  home  produce,  consumed  in 
he  country,  are  called  in  England  Excise  duties.  In  all 
civilized  countries  there  are  duties  of  a  similar  kind,  and 
either  have  some  specific  name  or  are  included  in  the  gene- 
n]  system  nf  taxation;  now  as  the  home  produce  is,  after 
all,  that  of  which  the  consumption  is  greatest,  so  the  duties 
Jevied  on  these  bring  the  greatest  sums  into  the  treasury, 
■3b  England  they  amount  to  nearlv  one  half  of  the  whole  re- 
Wrenue  of  the  kingdom.  These  duties  have  been  long  con- 
ïlriâercd  the  least  objectionable  taxes,  if  laid  on  with  judg- 
it  ;  for  the  consumer,  who  eventually  pays  them,  is  hardly 
re  that  he  does  so,  and  althongh  the  duty  falls  chiefly 
a  the  necessaries  of  life,  it  is  light  for  each  individual. 
tot  this  reasoning  is  false,  and  Excise  duties,  unless  when 
ned  exclusively  on  articles  of  luxury,  have  the  disadvan- 
ge  of  keeping  up  high  prices  and  making  the  consumer  pay 
nrice  aa  much  more  above  the  real  value  of  the  article  than 
'  e  real  amount  of  the  tax  claimed  by  the  Government.  But 
Ewe  cannot  go  into  these  details  ;  the  traveller  will  theretbre 
l-rtserve  what  are  the  objects  of  homo  consumption  and  pro- 
Kdiuse  that  ore  taxed  ;  if  these  taxes  are  heavy,  if  they  bear  <8i— 
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all  objects  indifferently,  or  more  heavily  on  aiticlcs  of  luxuij 
than  on  articles  of  absolute  necessity. 

What  is  the  annual  amount  of  thesp  duties  and  the  e:tpeiue 
of  collecling  ?  The  other  observations  to  be  made  on  this 
subject  are  similar  to  those  pointed  out  for  the  Custen». 
The  principal  object  is  to  ascertain  what  effect  the  dutie<  we 
are  speaking  of,  have  on  the  industry  of  the  country. 

MONEY. — We  have  said  in  the  beginning  of  our  article 
Commerce,  that  nothing  has  bo  much  facilitated  its  opéra- 
tions as  the  use  of  a  convenient  medium  of  exchangit,  and 
measure  or  standard  of  value  ;  and  that  of  the  different  ub- 
jecLs  that  have  been  from  time  to  time  employed,  none  to 
perlectly  answered  the  purpose  aa  the  precious  metali. 
Every  common  medium  of  exchange  or  universal  equivalent 
is  money,  but  the  precious  metals  alone  possess  all  the  re- 
quisites of  money  which  are  as  follows  : —  ' 

It  must  be — 1 .  divisible  into  small  portions  ;  2.  be  inv». 
riable  in  quality;  3.  admit  of  being  Kept  for  an  indefinite 
length  of  time  without  deterioration  ;  4.  have  great  value  in 
little  bulk  BO  as  to  be  easily  transportable  ;  3.  bave  its  value 
comparatively  steady  ;  6.  be  of  such  matter  as  to  be  «aiiljr 


limited  production,  yet  in  sufficient  quantity  ;  9.  be  suscept- 
ible of  receiving  an  inscription  or  stamp  certifying  its  pun^ 
and  weight,  in  a  word  its  value  ;  and,  10.  all  pieces  of  mo- 
ney of  the  same  denomination  must  be  of  equal  magnitude 
and  quality. 

Coin,  then,  is  the  moat  perfect  species  of  money  ;  bat  u 
there  are  still  some  nations  which  have  no  coin,  and  cajiy  on 
tbcir  commerce  by  means  of  some  other  common  medium  of 
exchange,  while  a  few  limit  their  operations  to  the  direct 
barter  of  one  commodity  for  another,  so  the  traveller  ahouhl 
note  what  is  the  mode  adopted.  Thus,are  exchanges  effected 
directly  by  giving  one  object  or  commodity  for  another  ;  m 
is  any  particular  merchandize  used  as  a  common  stanilaiil  of 
value,  and,  if  so,  what  is  it  ;  and  how  tar  does  it  answer 
some  of  the  requisites  of  coin  ?  Arc  the  metals  in  an  un- 
coined state  or  grossly  fashioned;  as  gold  dust,  metal  id 
bars,  or  ingots,  See.  f  forms  moat  inconvenient  on  many  afr 
counts,  particularly  if  unequal  in  sine  and  bearing  uo  stamp, 
regulating  their  precise  value.  Where  coin  is  used,  whico 
implies  a  high  degree  of  civilization,  describe  ils  nature  W 
degree  of  purity,  value  and  divisions,  the  imprewioot 
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it  bears,  and  the  degree  of  confidence  with  which  it  circii- 
Utes.  Is  it  really  of  the  standard  declared  by  the  Mint,  or, 
if  below  it,  to  whfLt  amount  :  this  is  essential  in  estimating 
the  rate  of  par  between  one  country  and  another.  Has  the 
coin  of  the  country  ever  been  debased,  when,  to  what 
amount,  and  what  have  been  the  consequences  of  so  im- 
politic a  measure  ¥ 

In  the  exportation  of  gold  and  silver  coin  permitted  or 
prohibited  ;  and  if  the  latter,  under  what  penalties  ?  If 
coin  be  exported,  what  Is  the  cause  of  this  ;  to  what  coun- 
try is  bullion  chiefly  exported  ?  la  much  bullion  Imported, 
and  whence  ?  Can  any  quantity  of  pure  gold  or  silver  be 
at  any  time  exchanged  for  an  equal  weight  of  gold  or  silver 
coin  ;  or,  besides  the  difference  from  alloj,  is  anything  paid 
,  for  coinage,  and  what  ?  Is  foreign  coin  in  general  current 
ia  llie  country,  or  only  that  of  some  particular  country,  and 
which?  May  coin  be  melted  down,  or  is  this  prohibited, 
acd  under  what  penalty  *  Is  there  much  counteri'eit  coin 
in  circulation?  Is  there  any  thing  particularly  worthy  of 
DOtice  in  the  modes  of  refining  and  coinage  at  the  Mint,  and 
what? 

Coin,  notwithstanding  its  many  advantages  and  the  great 
ratue  contained  in  small  bulk,  is  still  inconvenient  when  a 
large  amount  of  money  is  to  be  paid,  and  the  distance  great. 
The  inconvenience  consista  in  the  risk  of  loss  and  the  ex- 
pense   of  transport  ;  besides  which  a  continual  transfer  of 
coin  from  hand  to  band,  the  repeated  counting  of  the  pieces, 
snd  their  friction,  one  against  the  otlier,  wears  them  so  much, 
thftt  in  time  they  will  no  longer  be  taken,  till  aller  being 
hnighed  ;  an  operation  which  the  very  act  of  coining  is  in- 
ided  to  render  mmeceesary.     From  these  considerations 
maa  found  that  payments  might  be  made  with  greater  se- 
iHty  and  inHnitely  greater  facility  by  means  of  paper. 
■*  Négociable  paper  receives  ditferenl  names  according  to 
'KUinstHncea  ;   but  in  all  cases  it  passes  current,  not  troro 
ving  any  intrinsic  value  of  its  own,  but,  because  it  con. 
ns  m  some  form  or  other,  a  promise  to  pay  the  amount 
scilied  in  legal  coin,  or  an  order  to  some  one  to  pay  to  the 
Her  of  the  paper,  either  at  sight  or  within  a  given  time,  a 
Kified  sum  in  coin.      Of  the  several  denominations    of 
per  which  facilitate  commercial  transactions,  Bills  oftx- 
Wliiange  for  payments  abroad,  and  Bank  notes  for  home  cir- 
Et  are  the  most  important. 
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knows  tbat,  by  the  former,  if  A.  of  Loodaaom 
_  money  to  B.  at  Paris,  and  C.  of  Paria  ovie»  ua  «qal 
sum  to  D.  of  Lnudûn,  these  several  debts  may  bi!  cancelled 
without  any  actual  transfer  of  money  between  the  two  plaew, 
Tliua  A.  of  London,  instead  of  sending  money  to  Paris,  buyi 
of  I).,  also  in  London,  a  bill  upon  Paris  ;  that  is  to  ur.  he 
pays  what  he  owes  toB.  in  Paris,  to  D.  in  London,  who  givri 
Diiu  in  exchange  an  order  upon  C,  in  Paris  to  pay  a  Ukesum 
to  B.  also  in  Paris. 

Sank  Nolet  are  promises  to  pay  at  sight  the  sum  sp^ 
cified  on  them;  and  it  is  from  the  certainty  that  thej 
Gail)  at  any  time,  be  exchanged  for  hard  cash,  that  thet 
circulate  freely,  and  are  taken  and  given  in  pertect  coafi- 
dcncc.  They  bear  no  interest,  and  are  only  circulated  bf 
authorized  banks.  The  circulation  of  notes  is  limited  b;  , 
certain  regulations  and  by  the  intettat  of  the  banks.  Wbra, 
from  any  circumstance,  tlie  notes  Ml  in  value,  tliat  is,  when- 
ever the  paper  currency  is  depreciated,  it  is  tlien  cslled 
paper  money,  and  its  circulntion  is  forced.  The  circiio- 
stances  which  caused  the  depreciation  may  continui?  to  npf- 
rate  till  the  Bank,  or  the  Govcmment.  who  issue  the  notrt, 
no  longer  able  to  pay  any  thing,  become  bankrupts,  and  die 
paper  money,  like  the  French  Assignats  first,  and  thea  lli>^ 
Maudalg,  become  of  no  more  value  than  so  much  wailf 
paper,  and  the  holders  are  involved  in  ruin.  The  exatt 
of  the  evil,  however,  in  some  meaaure  compensate*  ilMlC 
for  poverty  is  a  relative  term,  and  when  all  are  reduced  w 
poverty,  all  are  equally  rich. 

A  ibrccd  currency  applies  only  to  the  notes  of  Govemmen' 
and  of  the  public  Bank  ;  private  bankers  are  declared  bank- 
rupts the  moment  they  can  no  longer  pay  in  suecic  the  fill' 
value  of  their  notes  when  presented.  No  banks,  howeW. 
can  stand  a  determined  run  ;  that  is,  none  are  in  a  situaOM 
to  pay  in  cash  the  full  amomit  of  their  circulating  notes.  U 
the  ordinary  stale  of  affairs,  if  they  have  cash  to  the  «inoini| 
of  a  third  or  a  fourth  of  their  notes,  have  good  credit  «» 
enjoy  perfL-cl  confidence,  they  are  safe  ;  and  under  such  Vt- 
cumstances  notes  are  equally  valuable  with  coin,  and  Ut* 
much  more  convenient  medium  of  exchange. 

What  is  the  value  of  the  several  bank  notes  in  circuktto. 
and  the  gross  amount  of  Bank  or  Government  note*  in  et 
cuUtion?  Is  the  paper  of  the  country  négociable  in  MfaT 
Countries,  and  which  ?     Is  It  at  par,  or  below  or  aboTe  ptft 


Is  any  particular  kmd  of  paper  used  for  the  Bank  and 
oth^r  notes,  and  what  means  are  taken  to  prevent  their  for- 
ger»» 

BANKS  are  pubhc  and  national,  or  private.  Banks  also 
diS«r  according  to  the  nature  of  the  business  they  transact  : 
thus,  there  are  nanks  of  deposit,  of  discount,  and  of  circula- 
tion. Some  banks  cany  on  all  these  operations,  some  two 
of  Ifaem,  and  some,  though  rarelv,  only  one.  Banks  of 
deposit  receive  and  keep  for  the  depositor,  bullion,  plate, 
jewels  or  other  valuables,  till  he  thinks  proper  to  draw  them 
out.  Banks  of  discount  advance  money  on  hills  of  exchange, 
promissary  notes,  &c.  before  they  are  due,  us  also  upon 
mortgage,  pawn  or  other  security.  Banks  of  circulation 
issue  their  own  notes,  as  a  circulating  medium  to  be  used 
in  place  of  coin. 

A  public  bank  is  that  which  is  in  such  intimate  connexion 
with  the  government,  that  the  support  of  the  one  depends  in 
great  measure  on  the  support  of  the  other  :  or  rather  a  ptib- 
lic  bank  is  that  in  which  the  government  is  a  proprietor,  or 
over  which  it  has  direct  control,  and  which  it  uses  as  its  in- 
itrument  for  the  collection  and  distribution  of  its  revenue. 
Private  banks  are  those  carried  on  by  individuals  without 
any  connexion  with  the  government,  or  any  special  autho- 
riqr  or  charter.  In  some  places  private  banks  may,  and  in 
otbera  they  may  not,  circulate  notes. 

The  precious  metals  deposited  in  hanks,  are  received  at 
a  certain  valuation,  which  is  that  of  the  new  standard  coin 
of  the  realm.  Thus  a  quantity  of  gold  or  silver  specie 
which  has  been  long  in  circulation,  is  of  course  much  worn, 
and  its  value  proportionately  diminished.  For  example,  ten 
thousand  old  worn  guineas  may  have  lost  five  per  cent,  of 
their  standard  value;  the  Bank,  therefore,  receives  them 
only  kt  that  reduced  rate,  and  credits  the  depositor  accord, 
ingly.  This  difference  between  what  is  called  batik  viimey, 
aoa  the  current  specie  is  called  the  agio.-  and  when  the 
currency  is  well  regulated,  the  agio  is  subject  to  little 
vthation. 

Lettern  of  exchange  payable  in  hank  money  are  more 
easily  negociated  than  others. 

it  would  be  out  of  place  here  to  go  into  detail  regarding 
the  various  operations  of  hanks  and  banking  ;  operations 
which,  unless  perfectly  understood,  cannot  be  well  judged 
of;  and  none  can  properly  understand  them  hut  those  who 
have  made  the  suhjbct  a  special  study,     Neverti    '       '' 
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Bto  a  few  observations  which  evi;ry  one  may  make  ;  that  ia, 
interesting  information  may  be  obtained  on  many  points br 
enquiry  of  competent  persons.  These  observations  ire  u 
follows: — 

Is  there  a  national  or  public  bank  ?  What  is  its  nunc, 
when  was  It  founded,  what  is  ita  capital,  and  of  what  duet 
this  consist  ;  as  of  bullion  solely,  or  of  thisond  plate  sud  jew- 
els, land,  &c.  ?  What  is  the  amount  of  its  paper  in  circu- 
lation ;  what  arc  its  principal  operations  ;  what  is  the  nim- 
ber of  shares  and  their  actual  value;  what  have  been  tbe 
Huctuationa  in  the  value  of  the  shares?  Docs  the  Bank  giv< 
any  interest  on  tnoney  or  deposits,  and  what,  or  does  ii  eitrt 
any  payment  for  taking  care  of  the  deposits  *  On  what  doa 
the  security  of  the  Bank  mainly  depeud  Î  Has  it  ever  re- 
fused to  pay  its  notes  in  cash  ;  on  what  occasion  and  what 
were  the  consequences  f  What  are  the  mean  annual  profiw 
of  the  Bank  i  Is  the  Government  a  debtor  or  a  crediltB  k) 
the  Bank,  and  to  what  amountf  Has  the  estabhshment  ot 
the  Bank  proved  a  national  benefit  ;  has  it  at  any  particulu 
time,  sustained  the  falling  credit  of  the  Government  or  thai 
of  the  commercial  body  1  How  is  the  government  of  ée 
Bank  organized;  what  number  of  persons  does  it  eoipluj. 
and  what  is  the  expense  of  administration*  May  foreigiwi» 
buy  stock  in  tlie  Bank?  What  amount  of  shares  belong  V 
foreigners  ?  What  amount  of  bullion  or  other  valuabl»  it- 
posited  in  the  Bank  is  the  property  of  foreigneref  wh«ti> 
the  affio  of  Bank  money  ?  Has  the  Bank  any  branch  builu^ 
how  many,  and  where  situated?  What  number  of  priviH 
banks  are  there;  what  kind  of  affairs  do  they  priucip*!} 
transact  ;  what  degree  of  credit  do  they  generally,  or  uij 
of  them  in  particular,  enjoy?  Are  tailures  common  omofS 
them,  and  from  what  cause,  kc.t 

WEIGHTS  AND  MEASURES.— The  erealcr  nurabei 
of  exchangeable  articles  are  bought  and  sold  by  weigh!  Qi 
measure,  nor  ia  this  all  ;  measures  are  used  id  tlie  calcuU- 
tion  of  distances  of  places,  the  determining  of  estates,  tic-* 
thus  the  weights  and  measures  of  a  country  are  an  impuittfl 
object  of  observation  for  the  traveller. 

Measures  arc  Jt'merary,  Linear,  Agrariart,  of  Capaolfi 
and  of  Solidity.  The  first  are  for  great  distances,  and  pM- 
ticularly  applied,  as  the  name  denotes,  for  determining  ^ 
length  of  roads.  The  nest  kind,  or  the  linear  meaauie  i»  fc* 
less  considerable  lengths,  as  for  measuring  cloths,  stuffs,  ^i^' 
The  agrarian,  for  fields,  estates,  and  territorial  sui&ce«u> 
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general;  for  other  sur&ces  the  linear  measures  are  used, 
taken  according  to  the  two  dimensions  of  length  and  breadth  ; 
and,  the  word  square  being  prefixed,  thej  form  what  is  called 
tuperilckLl  measure.  Measures  of  capacity  are  used  for 
liquids,  and  also  for  dry  goods  :  as  for  wine  and  for  grain, 
fcc.  Measures  of  solidity  have  sometimes  particular  deno- 
minations when  applied  to  particular  kinds  of  objects  ;  in 
other  cases  the  linear  measure  being  taken  in  the  three  di- 
mensions and  multiplied  together,  the  word  cubic  is  prefixed 
to  the  linear  denomination,  whatever  it  may  be,  as  in  the 
case  of  square  measure. 

Weights  are  less  varied  than  measures  :  the  same  system 
of  wei^ts  being,  with  few  exceptions,  applicable  to  things 
the  most  dissimilar  ;  nevertheless  objects  of  great  value  in 
nudl  bulk,  or  dangerous  drugs,  have  a  particular  system  of 
weightSy  being  the  smaller  fractional  parts  of  the  general 
system  ;  and  objects'  of  small  value  under  great  weight  are 
weighed  by  a  system  formed  of  the  higher  multiples  of  the 
general  system.  It  sometimes  happens,  however,  that  in  a 
country  there  are  different  weights,  as  well  as  difierent  mea- 
sures, under  the  same  names,  as  with  us  Ûie  pound  troy  and 
ihe  pound  avoirdupois,  the  wine  gallon  ana  the  ale  galloriy 
&c.  This  is  always  a  cause  of  more  or  less  confusion,  so 
that  a  standard  of  weights  and  measures  has  always  been 
deemed  a  most  desirable  object  in  civilized  coimtries  ;  but 
the  ffreat  difficulty  has  been  the  determination  of  this 
standard,  which  should  be  invariable.  A  portion  of  the  arc 
of  the  meridian  has  been  adopted  in  France,  and  in  England 
the  length  of  a  pendulum  vibrating  seconds,  under  identical 
circumstances,  nas  been  taken,  if  not  as  the  standard  itself, 
at  least  as  a  means  of  verifying  the  standard.  In  all  cases 
the  linear  measure  is  tlie  basis  of  all  other  denominations  of 
measure,  and  in  some  places  of  weight  also  ;  the  weight  of 
a  given  measure  of  water,  being  taken  as  the  immediate 
standard  of  weight.  These  remarks  premised,  the  observa- 
tions to  be  made  by  the  traveller  on  this  subject  are  easily 
deduced. 

What  is  the  system,  or  what  are  the  systems  of  weights 
ind  measures,  where  there  are  several  ?  What  are  legal  and 
what  are  not  ?  What  is  the  standard  ;  how  and  when  was  it 
detennined  ;  and  how  are  the  material  models  preserved, 
and  of  what  are  they  made  ?  What  are  the  defects  or  ad- 
vantages of  the  system,  and  what  is  the  penalty  for  using 
fSdse  weights  and  measures  ?    What  are  the  proportions  be- 
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tween  (be  weights  uid  measures  of  ihe  country  undtt  am- 
■identiûQ,  u    cooipUËd  lo  tliose  ol'  ihc    trkvcllen'  on 

Fioally,  as  weights  and  meMur«a  of  every  kind  &re  of  èa 
greatrit  importance  lo  the  comm«rcial  transactions  of  a  eouB- 
tiy,  they  form,  as  we  have  said,  au  interesting  object  at  aaôct 
ill  couuexion  with  commerce. 

With  respect  to  itinerary, measures,  they  are  verydiffeirot 
in  différent  countries,  even  when  the  name  is  the  some; 
thus  an  Enghsh  mile  is  on]y  one-tifUi  of  a  German  mile,  aod 
in  France  Siere  are  country  luagues  {Jiette^  du  jMiyaj.  «nJ 
post  leagues  [lûtu»  de  poêU).  The  traveller  should  be  pu- 
ticularly  carel'ut  on  this  bead,  or  otherwise  he  will  Irequeulj 
be  misunderstood  ia  stating  distances. 

In  some  places  it  is  not  unusual  to  estimate  distances  bt 
day's  nuirch.  Now  this  day  s  marcb  may  he  the  day'a  muta 
of  a  malt  on  foot  or  on  horseback,  or  the  day's  march  of  • 
caravan  of  camels,  &c.  The  value  of  a  day's  march  shoulil, 
therefore,  be  exactly  ascertained  ;  besides,  the  nature  of  the 
cnuutry  will  make  a  great  difference.  The  distatice  in  * 
straight  line,  in  mouutamous  countries,  of  a  day's  march,  viU 
be  very  different  from  a  day's  march  in  the  plains,  In  sen* 
places,  distances  are  counted  by  hours  and  to  these  the  ssdk 
remarks  apply. 

THADING  COMPANIES.— G  rent  commercial  own. 
tiona  require  great  capital,  and  hence  it  la  usual  for  mercBuUi 
to  join  in  co-partnership  ;  larger  associations  are  called  east- 
panka.  Of  these  there  are  different  kinds,  as  joint  Buck 
companies,  open  or  regulated  companies,  companies  en  am- 
maiidite.  Sec. 

Joint  stock  companies  are  monopolies,  and  as  such  ut 
ollen  injurious  to  the  public  interest  ;  while,  notwilhstaaditur 
the  particular  privQeges  they  eiyoy,  they  seldom  sticcceiL 
Such  as  do  maintain  themselves  for  any  length  of  time,  on 
their  property  to  other  sources  of  revenue  than  cotntnem: 
thus  the  East  India  Company  would  lung  since  have  tailed 
but  for  the  territorial  revenue  derived  from  their  conqucsU; 
nevertheless,  they  are  sometimes  excustthle,  nay  beiiefkîil. 
as  opening  a  trade  where  individual  exertion  would  b«  ID- 
sutficieut,  and  the  government  not  in  a  position  or  unwillinf  * 
to  incur  the  expense,  trouble,  and  respoiiaibility  ;  but  tbeil 
peculiar  privileges  should  be  limited,  and  Ihfir  monopoljr 
should  cease  before  it  becomes  a  pubhc  disadvantage- 
Joint  stock  companies,  however,  are  formed  doI  only  m 


ret  trading,  but  for  all  undertakings  requiring  large  capital, 
■the  construction  of  canals,  docks,  railroads,  insuraitces  un 
lives  or  agEÛnst  fire.  &c.  ;  and,  as  we  have  aaid,  nhen  the 
profits  are  limited,  in  such  of  them  as  from  their  very  nature 
are  neceasaril]'  monopolies,  their  benefits  to  the  public  are 
considerable.  The  profits  arising  from  them  are  more  cer- 
tain than  in  strictly  commercial  companies,  and  by  the  great 
mm[iber  of  them  which  exist,  and  the  great  number  of  shares 
into  which  they  are  severalty  divided,  the  profits  are  distrt- 

Eid  among  a  very  large  portion  of  the  public. 
pen  companies  are  not  now  common,  but  in  their  nature 
organisation  they  are  superior  to  joint  stock  trading 
panics,  mining  companies,  he,  both  as  regards  the  par- 
ties  themselves  and  the  public  ;  for  the  country  is  by  their 
means  disburthenedof  the  expense  and  trouble  of  regulating 
their  public  and  political  liabilities,  whilst  the  utmost  frec- 
dum  of  individual  exertion  is  enjoyed  by  the  members  of 
the  company,  who,  competing  among  themselves,  can  never 
combine  in  a  measure  injurious  to  the  public  interest.  With 
regard  to  these,  and  all  other  companies  connected  directly 
M  indirectly  with  commercial  speculation  and  industry,  the 
seller  should  observe — 

What  companies  are  in  existence,  their  particular  objects, 
Mr  organisation,  the  privileges  they  enjoy,  how  long  they 
Ve  been  in  existence,  what  gave  rise  to  them,  their  pros. 
rons  or  declining  state,  the  advantages  or  disadvantages 
lich  result  from  them  to  the  public,  &cc. 
MONOPOLIES.  — What  monopolies  besides  those  of 
■•panies  are  enjoyed  by  individuals,  and  what  are  exer- 
ed  by  the  crown  or  government  ¥  What  are  the  reasiius 
Iged  tor  their  establishment,  and  the  effect  they  produce? 
jft.AVE  TRADE.— Aa  this  stUl  ui.happdy  commues  to  a 
Mt  extent,  notwithstanding  all  that  has  been  done  lo  ptit  n 
If  to  it,  ttïe  traveller  will  do  well  in  ibreign  parts  to  nlitain 
Bt  information  he  can  upon  every  thitig  connected  with 
b  most  interesting  subject. 
COMMERCIAL  NAVY.- Maritime  countries  alone  pos- 
■  what  may  be  called  a  Commercml  Nary.  We  shall  hure 
bat  out  some  of  the  principal  observations  to  be  made  on 
B  subject,  and  this  article,  together  with  what  we  have 
don  internal  navigation  (section  Htdhoobaphy,  art.  Ri- 
iv),  on  coasting  (same  section,  art  Sea),  and  on  lishertes, 
i  what  we  shall  in  another  section  say  on  the  belligeniut 
ry,  will  complete  the  subject  of  nanigation  generally. 
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On  the  commercial  navy  th?  enquirer  should  ucertuin,  if  * 
possible,  ihe  number  of  vesspU  or  each  different  kind  belong. 
ing  to  the  country,  employed  in  commerce  ;  the  tonnage  of 
the  whole  ;  how  many  seamen  are  employed  and  what  it  tbe 
mean  annual  amount  of  their  salaries.  In  general,  what  ii 
the  amount  of  the  fixed  and  circulating  capital  engaged  in 
the  commercial  iwvy  *  (of  course  not  including  the  tAjecH 
of  traffic).  What  are  the  relative  positiosa  and  obhgstioM 
established  between  the  sailors  of  the  navy,  properly  m 
called,  and  the  conunercial,  navy  in  times  of  war  and  duriis 
peace?  What  is  the  difference  betiveen  the  pay,  the  pron- 
sions,  the  discipline,  and  general  position  and  treatment  of 
the  BBJlora  of  the  two  services  ?  What  are  the  advantaga 
or  the  disadvantages  of  the  existing  system  ? 

To  what  particular  purpose  is  tbe  commercial  navy  of  th* 
country  applied  ;  is  it  for  exporting  or  importing,  or  bolh; 
or  is  it  generally,  or  any  portion  of  it,  employed  in  cajniog 
for  other  nations,  and  which  *  In  the  latter  case  what  nu^ 
be  the  amount  of  benefit  accruing  from  such  employmeol 
of  the  vessels  ?  What  number  of  native  merchant  shij» 
leave  each  of  the  ports  annually  ;  their  usual  deetinatiim  and 
cargo;  the  routes  they  gen  erdly  lake  ;  the  time  of  their  d«- 
parturc  and  return  ;  the  number  of  voyages  they  naake  buld- 
ally,  &c.  » 

Is  the  commercial  navy  directed  by  any  special  odminii- 
tration  ;  if  so,  what  is  its  or^nisatiou,  and  how  are  iJk 
a^irs  conducted?  Are  the  captains  of  merchant  vewb 
obliged  to  undergo  any  examination  before  being  inlrusUd 
with  the  command  of  vessels  ?  Are  the  vessels  themselTe* 
examined  in  order  to  insure  their  being  in  all  respects  •»• 
worthy?  Are  there  any  schools  and  hospitals  for  raerchial 
seamen,  and  any  provision  by  government,  or  commercial 
bodies,  for  disabled  seamen  of  the  merchant  service  and  tv 
tlieir  destitute  wives  and  children?  What  are  iho  .._ 
tages  and  disadvantages  to  commerce,  of  the  exiateiiM  «f 
such  establishments  or  the  want  of  them? 

W^hat  have  been  the  principal  changes,  progT«M,  ord«" 
cline,  of  the  mercantile  navy  for  the  last  teii,  twenty,  nt 
thirty  years,  and  to  what  owing?  Is  it,  in  ita  present  êOtti 
in  exact  conformity  with  the  wants  of  commeree  andtbeiiiie 
of  the  countiT  or  not,  and  why  ? 

What  establishnieats  are  tliere  for  insurance  of  vend), 
their  number  imd  name,  and  have  they  any  regiUationi  pu- 
ticulariy  worthy  of  notice  1 
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,  Are  the  merchant  vessela  armed  in  time  of  war  and  how: 
I  the  custom  in  such  times  to  grant  letters  of  marl(  f 
'  signal  victories  have  the  merchant  vessels  of  the  coun- 
iiieved? 

.  What  are  the  regulations  of  the  government  regarding 
i  >nerchant  ships  employed  as  transports  for  troops,  &ic.  i 

Such  and  other  similar  observations  should  be  made  on 
the  commercial  uav;  ;  summing  up  the  details  with  a  gene- 
ral accoimt  of  the  actual  state  of  the  mercantile  shipping 
interest  in  itself,  and  as  regards  the  prosperity  of  the  coun- 
ty- 

ROADS  AND  CANALS.— flawfe.— This  subject  might 
at  first  seem  to  belong  exclusively  to  inland  commerce,  but 
it  belongs  to  commerce  in  general  ;  (or  it  is  evident  that 
roads,  canals,  and  rivers,  are  not  only  necessary  for  carrying 
from  one  part  of  a  country  to  another  the  goods  to  be  con- 
sumed iu  the  country,  but  for  couveying  from  the  interior 
to  the  ports,  and  from  there  to  the  interior,  the  various  ob- 
jecta of  exportation  and  importation. 

Commerce,  then,  is  not  only  greatly  dependent  on  the 
exialence  of  a  sufficiency  of  good  roods,  of  canals,  itc,  hut 
Gumot  be  carried  on  without  tliem.  In  observing  roads, 
two  things  are  to  be  considered  ;  their  line  of  direction 
and  their  construction.  The  main  object  in  choosing  a  line 
of  direction  is,  that  the  road  &om  one  place  to  another  be 
M  short  as  possible,  and  as  even  as  the  ground  will  admit. 
The  natural  obstacles  of  the  soil  are  the  only  ones  which 
cause  a  road  to  deviate  from  the  straight  Hue. 

A  road  of  any  extent  can  hardly  ever  be  made  straight 
but  by  incurring  great  expense  in  dykes,  bridges,  cuts.  Etc.  ; 
atx  expense  which  can  be  home  only  by  countries  having 
very  extensive  commercial  relations.  The  object  of  having 
B  road  as  straight  as  possible  is  to  save  time,  and  conse- 
quently expense,  in  the  transport  of  goods  and  for  travelling. 
When  the  road  is  long,  it  requires  a  long  time  to  go  over  it, 
and  consequeutly  there  is  so  much  the  more  to  pay  in  salary 
to  drivi-rs,  for  the  feed  of  horses  or  other  animals,  and  the 

S  rice  of  merchandize  is  increased  in  proportion;  indepcn- 
ent  of  which,  the  loss  of  time  in  the  arrival  of  gooas  is 
frequently  a  most  serious  evil. 

But  the  transport  of  goods  between  any  two  places  may 
be  longer  or  shorter  according  to  the  good  or  bad  quality 
of  the  road,  independent  of  its  length  ;  so  much  so  indeed, 
tllBt  in  many  cases  the  longer  road  may  be  travelled  over 
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in  the  shorter  time.  Of  two  roada  of  equal  length  it  is  eri- 
dent,  that  if  one  be  perfectly  borisontal,  or  has  but  a  few 
gentle  slopes,  and  ia  moreover  of  firm  and  even  aurfbce  end 
well  kept,  while  the  other  ia  hilly,  sandy,  clayey  or  swampy, 
ia  full  of  deep  ruta  or  loose  atones,  the  former  will  be  tn- 
veraed  not  only  in  much  leas  time  than  the  latter,  but  also 
u-ilh  much  less  injury  to  the  vehicleB  and  beasts  of  drauehL 
It  is  therefore  essential  that  a  rood  be  not  only  vrell  laid 
down  aa  regards  its  direction,  but  also  that  it  be  well  con- 
Htructed  and  constantly  kept  in  good  repair. 

We  shall  here  draw  attention  to  two  circumstances,  one 
of  which  at  least  apgiears  to  «s  of  some  importance,  ir  if 
this.  In  tracing  out  a  high  road  lending  to  the  frontier  of 
some  other  state,  engineers  do  not  always  gufiicicntly  coo- 
aider  the  facility  they  thereby  afford  to  an  enemy  who  would 
enter  the  country.  If,  on  the  one  hand,  it  be  decidedly  aa 
ndvantage  to  facilitate  the  trimsport  of  merchandise  to  and 
from  the  (rentier;  on  the  other  hand,  the  road  should  be  so 
directed  as  to  present  the  greatest  possible  difficulties  to  as 
invading  army.  Every  military  man  knows  what  these  ob- 
atneles  are,  and  every  prudent  government  should  take  ihii 
into  consideration  in  laying  down  new  roads,  leading  (ran 
the  frontiers  to  the  principal  cities  and  towns. 

The  other  observation  tends  merely  to  the  correction 
of  a  conmion  error.  It  is  generally  believed  that,  all  el« 
being  equal,  the  most  perfectly  level  road  is  the  best;  du* 
though  this  is  certainly  true  for  pedestrians  and  caltle  do( 
yoked,  the  contrary  ia  the  fact  aa  regards  the  travelling  «f 
vehicles;  it  being  found  by  experience  that  a  road  slignllj 
undulating  fatigues  drawing  horaes  much  leas,  and  no  «V 
lengthens  the  time  of  travelling.  On  a  perfectly  horiiontil 
road,  (he  collars  are  constantly  {ireased  against  the  cattle, 
whereas  in  going  down  hill  Ùiey  are  relieved  from  this  prts- 
sure,  which  refreshes  them  very  much,  and  more  than  com- 
pensates for  the  fatigue  of  pulling  up  hill;  and  the  greitn 
rapidity  of  the  descent  compensatea  the  want  ol  it  <n 
ascending. 

We  shall  now  say  a  word  on  the  construction  of  rc«l»' 
The  Burlàee  of  a  well  constructed  road  should  be  sufficienilj 
convex  for  the  water  to  run  off,  but  should  have  no  more 
convexity  than  is  sufficient  for  this  purpose.  The  rosd 
should  be  rather  compact  than  bard  ;  if  too  hard  it  iiùuTe> 
the  feet  of  the  cattle,  while  compactness  ts  necessari^  i" 
order  that  the  road  may  not  imbibe  water  and  be  deterioiawl 
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hj  firost    The  continued  good  condition  of  a  road  depends 
chiefly  on  the  solidity  of  its  foundation. 

Deeply  excavated  roads,  or  such  as  are  bordered  by  lofty 
hedges  or  enclosures,  particularly  if  the  roads  are  narrow, 
or  hj  thickset  trees,  as  when  the  road  goes  through  a 
wood,-»if  they  have  the  advantage  of  being  cool  in  the  hot 
•eaaoD,  they  have  the  inconvenience  of  not  drying  speedily 
after  the  rains.  In  general  a  road  should  be  somewhat 
nbed  above  the  level  of  the  country  through  which  it 
pasMS.  The  ditches  must  be  of  a  depth  proj^rtionate  to 
the  quantity  of  water  they  are  intended  to  receive,  and  the 
dnûmng  off  of  the  water  must  be  managed  by  proper  slopes  ; 
unlesSy  as  in  some  particular  cases,  it  be  reqmred  to  keep  it 
fiff  the  purposes  or  irrigation.  It  is  perhaps  more  advan- 
tegeousy  in  some  cases,  that  the  ditches  should  be  on  the 
outside  of  the  hedges  as  regards  the  road,  when,  however, 
duumels  must  be  cut  at  snort  intervals  to  allow  the  water 
lo  run  off  the  road  into  them.  Where  raised  footpaths  are 
formed  for  the  benefit  of  pedestrian  travellers,  tne  earth 
excavated  fixHU  the  ditch  is  employed  for  these  paths,  and 
die  ditches  must  therefore  be  on  the  road  side  of  the  hedge. 
These  remarks  will  sufficiently  point  out  the  objects  which 
should  fix  the  attention  of  the  traveller  as  regards  roads 
considered  in  themselves. 

From  what  we  have  said,  it  will  be  easily  conceived  that 
the  construction  and  repair  of  roads  is  an  object  of  great 
expense.  In  some  countries  it  is  defrayed  by  the  state, 
in  which  case  the  executive  has  the  sole  management  of 
erejy  thing  regarding  the  roads.  It  has  been  remarked, 
tfiat  under  such  a  system,  the  high  roads  alone  are  at- 
tended to,  while  the  by-roads,  which  constitute  by  for 
the  greater  proportion,  are  so  neglected  as  to  be  almost 
impracticable.  In  other  countries,  the  superintendence  of 
the  roads  is  confided  to  local  authorities,  chosen  by  and  from 
the  landed  proprietors  of  the  neighbourhood,  whose  interest 
it  is,  to  see  that  the  roads  are  kept  in  the  most  perfect  state 
at  the  least  possible  expense.  But  even  when  such  a  system 
pevails,  complaints  are  often  heard  of  the  negligence  and 
Ignorance  of  tne  administration. 

It  should  be  observed  that  when  the  government  under- 
Idtes  the  construction  and  care  of  the  roads,  it  is  very  apt 
to  raise  more  money  under  pretence  of  covering  the  expense, 
than  is  absolutely  necessary,  and  the  charge  is  apt  to  vary 
with  the  particular  wants  of  the  treasury  ; — ^a  state  of  things 
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d,  be  It  is  alao  cuatomar;  to  charge  for  vehicle 
',  Mddle  hones,  tec,  proponionalh-  more  than  In 
wasgons,  parkhorses,  &c.  employed  for  the  putptweiaf 
aDonidustiT-  The  toll-bara  are  generally  formed  oaL 
When  this  motte  of  collectiiig  money  for  Ùie  repoinif 
roads  exists,  the  traveller  should  sseertain  the  tariff  at  tbi 
different  gates.  Is  it  miilbrm  mi  all  mads  ;  and  if  not, 
what  is  the  difference,  and  the  reason  of  this  diJferenMÏ 
What  is  the  sum  raised  annually  on  each  road,  and  on  tH 
the  rnads  together  f  Is  this  sum  just  sufficient  for  the  pn- 
per  maintenance  of  the  roads,  or  docs  it  ikll  short  or  exceed 
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k?  Aie  the  sums  raised,  conacientiously  applied  to  the 
latids,  or  ia  anj  of  it  enibezxled^  How  is  the  adminietra- 
tion  of  the  roads  compoaed,  and  how  arc  its  labours  or- 
gantzed  *  Is  the  system  advantageous  in  its  effects  as 
legards  the  state  of  commerce  and  industry  in  the  country? 

In  countries  wiiere  there  are  no  toll-bars,  how  are  the 
iteccssary  su  ma  levied,  ^c. 

Obsene  also  if  milliary  columns  are  erected  on  the  roads, 
to  iuform  the  traveller  of  the  distance  to  and  from  the 
wveral  places  on  the  road  ;  at  what  distances  they  are 
ykced  and  bow  constructed.  In  some  places  they  are  very 
ijegant  aad  solid,  in  others,  very  simple  and  fragile.  Are 
Am  iudicatioua  engraved,  or  merely  painted,  and  therefore 
likely  to  be  cfTaceJ  if  not  constantly  attended  to? 

One  very  essential  object,  and  greatly  neglected  in  many 
places,  ia  the  establishment  of  finger  posts  or  indicators, 
^aced  wh^«  different  roads  meet,  and  indicating  the  se- 
veral places  to  which  they  lead  and  the  distances.  They 
tn  pùticuiarly  necessary  in  forests,  in  plains,  and  all  other 
^aces  at  a  distance  from  any  habitation.  The  people  of 
Be  vicinity  generally  know  the  roads,  but  strangers  often 
aùatake  them,  and  are  thus  put  to  great  inconvenience, 
and  a  loss  of  time  occasionally  of  great  importance. 

Inna  of  some  kind  or  other  are  found  on  all  the  principal 
itDnds  ia  civilized  countries  ;  but  good  ones  can  hardly  be 
(Kpected  but  on  much  frequented  roads.  In  the  East,  it  is 
nstomary  for  both  the  government  and  private  individuals 
p  establish  bostelries  and  wells  for  the  accommodation  of 
bwellers,  and,  near  these,  they  not  uufrequently  plant  trees, 
if  the  country  be  barren  and  hot,  in  order  that  wayfarers 
and  their  cattle  may  repose  under  the  grateful  freshness  of 
their  shade. 

On  the  much  frequented  roads  of  rich  and  commercial 

mtries,  highway  rooberies  are  more  or  less  frequent,  and, 

ome  cases,  no  effort  of  the  laws  can  annihilate  the  bands 

t  infest  the  highways.     A  safe  conduct  may,  in  some 

,  be  obtained  by  a  contribution,  which  all  are  wUling 

y  rather  than  incur  the  inevitable  risk  of  being  robbed 

a  much  greater  amount,  if  not  ill  treated  or  murdered. 

"  a  these  and  all  other  subjects  connected  with  the  roads 
country,  the  traveller  will  do  well  to  get  all  the  mfor- 
Mtion  he  can. 

e  already  pointed  out  the  observations 
(page  47);  we  would  therefore  merely 


6KXSILLL   BEHAEXa  OS   COHXiaCS. 

lind  the  tnvcllcT  that  they  are  maiolj  iiqKirtuit  bt 
'  poônl  of  view,  tad  it  is,  tfacretbre,  as  regards  ihe 
«DTuiueM  which  the;  fiinush  to  commerce,  thai  he  sliould, 
to  thM  place,  ranid  them.  He  will  direct  hi&  att«niJoa  Is 
tbr  uarucular  ^icea  through  which  thev  pua  or  betwent 
wKicti  tHcT  form  the  communication  ;  the  kiud  and  quaatilf 
of  mrrchimdise  traiuportcd  b;  thfîr  meane,  the  pric«  of 
tmiwi^n.  tKC. 

GENERAL  REMARKS.— Wp  have  now  directed  lie 
Mention  of  the  tnvetlei  to  some  of  the  more  iin|>omDl 
he  thduld  obaen*e  in  connexion  with  comuu-m- 
aubjecU  of  exanuoation  are  of  course  very  niullipiifd 
will  uatunlly  suggest  thcmaelves,  as  BanXruptct,  in 

^urDiT.  it*  cauaee.  the  laws  regarding  it,  &c.;  Viiaj, 
pivvalctim:,  and  the  regulationa  for  prcTendng  the  de- 
nand  uf  illegal  ii.terest,  &c.  ;  Forestalling,  Mooopolisiog.^- 
It  now  only  remaiiia  therefore  to  say  a  word  on  the  genual 
r«narks  to'  be  made,  and  which  result,  of  course,  ùca  » 
careful  examinaliuu  and  comparison  of  all  the  details  of  (he 
subject. 

Commercial  Baiatie*. — It  may  be  proper  here  to  cornel  ■ 
very  common  error.  If,  for  instance,  the  imporUdoai  ut 
valued  at  twelve  millions,  and  the  exi^iorts  at  ten  millioiu.  it 
is  generally  thought  that  the  balance  is  against  the  counti; 
to  tne  amount  of  two  miUioiis,  whereas  it  is  in  tact  the  vvij 
reverse.  If  money  were  given  in  both  cases,  that  is  lo  •»?. 
if  the  country  A  receive  lor  what  it  sold,  ten  miUiaasi» 
money,  and  had  to  pay  to  B  twelve  milUons  also  ui  moMj, 
for  what  it  bought,  then  indeed  the  balance  would  be  aguut 
A;  but  this  is  not  the  case.  The  fact  is,  A  receives  mer- 
chandize of  the  value  of  twelve  milUoua  for  which  it  hu 
given  merchandize  of  the  value  of  only  ten  millions,  and  ii 
therefore  a  gainer  of  two  milhous  by  its  commercial  HU- 
sactions.  On  the  subject  of  commercial  balance  then,asc<i- 
tain  if  it  be  on  the  whole  against  the  country  or  &vounble 
to  it,  and  to  what  amount.  What  have  been  the  cbatigei  in 
this  respect  fur  a  number  of  years,  and  the  cauaes  of  thew 
changes  t 

WliBt  ari;  the  nntural  advantages  possessed  by  the  connl^ 
for  commerce,  or  under  what  natural  disadvantages  doi«i> 
labour  Î  Are  the  nstural  advantages  fully  appreciated  «A 
acted  upon,  or  not  ;  and  if  not,  why  ?  May  any  of  thé  0^ 
tural  disadvantages  be  remedied,  and  huw  ? 

Are  there  uuy  regulations  for  promoUug  the  iatussU  d 
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lerce  in  general,  or  of  any  particular  brauch  of  it,  and 
'hat  are  these  regulations  ? 
Id  a  word,  the  general  observations  bear  upon  three  prin- 
pal  objects  ;  1 ,  the  actual  commercial  system  of  the  coun- 
try ;  2,  the  compajison  of  what  this  is  with  what  it  has  been, 
et  may  be;  and  3,  the  best  means  of  maldng  it  what  it 
thoold  be. 

The  absolute  extent  of  the  commercial  relations  in  tbem- 
ilve«,  is  not  always  the  most  important  point.  The  chief 
Ivnntage  of  commerce  is  derived  from  its  beiug  in  the 
EBCt  proportion  assigned  to  it  by  the  genius  of  the  people, 
Kir  degree  of  civilisation,  the  climate,  the  soil  'and  pro- 
KctioUB  of  the  country,  and  its  positive  and  relative  geo- 
miphical  position. 

To  enter  into  an  examination  of  all  the  complicated  de- 
ils  of  the  direct  and  indirect  relations  subsisting  between 
'Ateae  several  objects  would  far  exceed  our  limits.  An  in- 
telligent observer,  knowing  the  tacts,  will  have  little  diffi- 
culty in  drawing  from  them  correct  conclusions  ;  and  he 
who  cannot  do  this,  may  confine  himself  to  the  mere  ol^ser- 
ntion  of  the  facts  connected  with  commerce,  as  we  have 
Ascted. 

y  I  It  is  an  acknowledged  general  truth  that,  in  order  for  cum- 
^arrcc,  or  any  other  industry,  to  accjuire  its  fullest  dcvL>Io[i- 
aWDt,  il  is  sufficient  if  it  be  not  impeded  by  the  government  ; 
Ibr  then,  private  interest,  which  m  these  matters  possestieB 
ibe  surest  instinct,  will  guide  each  to  his  own  advantage, 
and  the  general  good  will  naturally  result.  It  is  true,  that 
•ommerciol  treaties  are  not  always  conceived  in  the  way 
wt  conformable  to  the  wishes  of  the  people,  for  in  absolute 
joarchies,  the  personal  advantage  ot  the  sovereign,  or  his 
fOliticol  calculations,  otlen  induce  him  to  regard  commerce 
H  a  very  secondary  consideration;  but  such  proceedings 
ate  very  justly  regarded  as  a  bar  against  commerce.  The 
existing  treaties,  then,  betwceu  the  country  under  examina- 
tka»  and  other  countries,  particularly  the  traveller's  own, 
ore  well  worthy  of  his  attention  in  regard  to  their  advan- 
Uees  or  dissd vantages  to  commerce. 

Is  the  system  of  taxation,  which  immediately  affects 
commerce,  conceived  in  a  way  to  press  as  little  as  possible 
upon  articles  of  necessity,  which,  by  encouraging  their 
ooniuuption,  increases  their  production,  or  does  the  re- 
verse of  this  obtain  Î 
Are  the  laws  and  regulations  of  commerce  generally 
p  3 
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fi:3m«d  with  a  TÎew  to  tike  public  good,  and  well  calculated 
to  encoonge  commercial  enterprise,  or  are  the  interests  of 
commerce  neglected  in  &Toor  of  other  branches  of  industij, 
and  which  f  Do  the  adTantages  or  disadvantages  bear  upon 
anj  paiticalar  branch  of  commerce  ;  and  in  this  case,  on 
which,  or  on  all  in  general?  Mndi  of  this  kind  of  infor 
macion  may  be  gleaned  from  observing  the  activity  of  cam- 
merce  in  genenl,  or  of  particular  branches  of  it,  or  from 
the  well4bunded  complaints  of  those  whose  interests  are 
neelected. 

Yo  these  observations  we  may  add, — what  is  the  proportion 
of  the  merchants  to  the  other  classes  of  the  population;  in 
what  kind  of  estimation  are  they  held  ;  what  privileges  do 
they  enjoy  ;  are  they  generally  rich  ;  may  they  aspire  to 
anv  situation  in  the  state;  do- they  intermarry  with  the 
nol>ility  of  the  land  ;  do  they  labour  under  any  particular 
disabilities  t  Do  many  foreign  merchants  settle  in  the 
country?  Are  the  merchants  divided  into  classes;  do 
they  pay  any  thing  for  the  right  to  traffic  ;  do  the  nobility 
of  the  country  take  any  share  in  commercial  speculations  ? 
Are  there  anv  conunercial  schools  ?  For  the  aetails  of  this 
latter  see  Edccatios. 

What  are  the  principal  conunercial  companies  of  the 
country-,  what  do  they  deal  in,  and  with  what  countries? 

Are  there  any  feirs  for  inland  traffic  ;  of  what  kind  are 
they,  where  and  when  held,  and  for  what  particular  purpo^i 
how  attended,  and  what  is  the  amount  of  business  aone^ 
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PARTICULAB  INSTITUTIONS  AND  ESTABLISH- 

MENTS. 


SECTION   I. 


BELIGIOUS  INSTITUTIONS. 

This  object  may  be  divided  into  three  parts,  the  first 
comprising  the  faith  or  belief;  the  form  of  worship  and  its 
ceremonies  ;  the  festivals  of  the  Church  ;  the  ceremonies 
observed  at  births,  baptisms,  circumcision,  betrothings,  mar- 
riages,  ftmerals,  observances  in  honour  of  the  dead,  &c.  ; 
the  second,  everything  regarding  the  clergy  and  priesthood  ; 
and  the  third  the  examination  of  particidar  establishments, 
at  churches,  temples,  monasteries^  convents,  burial  places, 
ke. 

The  observations  to  be  made  on  the  latter  objects  will  be 
found  under  the  article  on  Cities. 

Eveiy  thing  regarding  the  first  division  of  our  subject  as 
jbr  as  it  concerns  the  Greek  and  Boman  Catholic  religions, 
Protestant  sects,  Mahomedanism  and  Judaism,  is  so  gene- 
lally  known,  that  little  more  need  be  said,  when  any  of  these 
is  the  reli^on  of  the  country,  than  merely  to  state  the  fact  ; 
unless,  indeed,  there  may  have  spnmg  up  some  particular 
new  or  little  known  sect,  in  which  case,  observe  whether  the 
innovation  relates  to  the  faith,  the  worship,  the  clergy,  or  the 
religious  establishments.  It  may  also  be  remarked,  that  in 
many  particulars  the  same  religion  is  much  modified  by  cir- 
cumstances in  different  places,  and  that  though  nominally 
the  same,  it  is  sometimes  hardly  to  be  recognized  :  this 
circumstance  and  the  nature  of  the  modifications  with  their 
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la,  are  well  woribj  the  Bttentive  obaenration  of  ihe  in- 

Ah  regards  religions  lew  known,  the  following  obKrvabooi 
should  be  made  ; — 

Do  the  people  believe  or  not  in  the  existence  of  «Supreme 
Being  ;  and.  in  the  lirat  case,  do  they  regard  him  ss  good  or 
evil.  Do  they  believe  that  there  ii  one  being  supreme,  at 
ilo  they  acknuwled^  the  simullaneous  existence  of  two  divi- 
nitiea,  one  good,  the  other  evil  ;  and  if  su,  do  they  attribute 
equal  power  to  each,  or  a  superiority  to  one  over  the  othtr, 
and  which.  Do  they  believe  in  other  inferior  diviuitiei;  if 
BO.  what  is  their  number  and  their  respective  attributes*  Ii 
the  religion  Pantheistic  Î  Do  the  people  believe  in  the  iJD- 
Rtortality  of  the  soul,  and  what  ideitB  have  they  of  a  future 
state  (if  retribution  f  Are  they  fataliats,  or  do  they  beli^te 
in  tree  will?  What  do  they  hold  necessary  to  beiion«ia 
this  life  to  rceeivc  happiness  in  the  next.  What  is  the  na- 
ture of  the  rewards  and  punislmients  they  expect  in  the  lilè 

Together  with  the  religious  belief  of  a  people  we  may  con- 
sider their  superstitions  ;  for  although  the  one  b  otlea  in- 
dependent of  the  other,  they  have  frequently  a  very  close 
connexion:  indeed  souie  rehgions  are  founded  entirely w 
superstitious  notions,  and  every  religion  has  at  some  period  or 
other  of  ita  history,  consecrated  superstitious  tears  »id 
observances.  Vi'  hen  the  religion  is  of  that  pure  and  euli^hl- 
ened  nature  that  superstitious  notions,  far  irom  being  encou- 
raged are  reprobated,  still  we  find  them  laying  strong  bold 
on  the  minds  of  otherwise  well-informed  men.  The  mode  of 
life  has  a  great  influence  in  this  respect,  thus  we  find  in 
general  that  sailors  of  every  country  are  among  the  molt 
superstitious  of  men  ;  a  failing  from  which  even  their  better 
educated  officers  are  not  wholly  exempt.  Genetally  speak- 
ing, however,  the  greater  the  ignorance,  the  greater  the 
§roneness  to  superstition.  As  the  errors  of  a  people  bare  > 
ecided  influence  over  their  conduct  on  many  occasions,  it  ii 
essential,  whenever  a  people  are  to  be  described,  to  det»il 
their  prevailing  superstitions  and  to  trace  them,  if  possible, 
to  their  source,  and  foUow  them  out  in  their  effects. 

Aller  the  religious  belief  and  superstition  of  the  peopI«i 
the  next  subject  of  observation  U  their  mode  of  wanhip. 
whicli  is  either  simple,  as  wlien  confined  to  public  prayer, 
thanksgiving  and  praise,  or  it  is  ceremonious  ;  and  the  ccte- 
monies  may  be  either  particular  observances  for  the  sake 
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merelj  of  decency  and  order,  or  symbolical,  or  propitiatory, 
kc. 

What  is  prescribed  by  the  religion  regarding  prayers,  ab- 
lutions, offerings,  processions,  &c.  ?  What  is  tne  rank  and 
quality  of  the  jpersons  who  officiate  at  the  altar,  in  the  tem- 
ples, &c.,  their  costume  on  different  occasions,  their  func- 
tions, kc,  ?  Are  the  prayers  and  ceremonies  accompanied 
fay  oiustc,  and  of  what  kind  ;  is  incense  burned  and  offerings 
inade,  and  of  what  kind  ;  is  every  one  allowed  to  be  present 
at  the  ceremonies  or  are  any  excluded  at  all  times,  or  on 
particular  occasions;  is  it  age,  sex,  rank,  or  occupation,  that 
cSLcludes?  What  are  the  most  remarkable  festivals;  at 
what  time  of  the  year  are  they  celebrated,  and  on  what  occa- 
sioiis  ;  what  is  the  origin  of  them,  and  for  what  purpose  in- 
stituted f  Is  it  deemed  essential  to  observe  strictly  every 
thing  ordered  regarding  the  worship  and  religious  ceremo- 
nies f  What  ceremonies  are  observed  at  the  birth  of  an  in- 
fimt,  are  they  the  same  for  a  boy  and  a  girl,  and,  if  not,  what 
is  the  difference  ;  is  any  ceremony  of  the  nature  of  baptism 
or  circumcision,  kc,  practised,  and  what  is  it  ;  at  what  age 
is  such  ceremonv  performed  ?  What  are  the  rehgious  cere- 
monies observed  at  betrothings  and  marriages  ;  is  there  any 
difference,  and  what,  in  this  respect,  as  regards  the  rank  and 
station  of  the  parties  ;  at  what  age  do  they  marry  ;  are  there 
any  regulations,  and  what,  regarding  the  consanguinity  of 
die  parties  to  be  married  ?  Is  polygamy  allowed,  and  to 
what  extent  ?  Does  the  religion  of  the  coimtry  tolerate  con- 
eubinage  ;  the  plurality  of  husbands,  &c.  f  What  is  done 
with  the  dead  ;  are  they  burned,  buried,  or  embalmed,  &c.  ; 
wbmt  ceremonies  take  place  at  the  death  and  burial  of  per- 
aona  in  different  stations  ;  are  any  human  beings  or  living 
^fwiftlR  sacrificed  on  the  occasion?  Are  there  any  anni- 
venary  ceremonies  in  honour  of  the  dead,  and  what  are  they  ; 
is  it  customary  to  erect  monuments  to  the  dead,  and  of  what 
kind  ;  what  does  the  law  or  custom  ordain  regarding  moum- 
iogfkc. 

Does  the  priesthood  form  a  class  apart  ;  or  if  not,  from 
what  order  of  the  people  are  the  priests  taken,  and  by  whom 
are  they  appointed?  Who  is  the  head  of  the  church  ;  what 
is  the  sacerdotal  hierarchy  ;  what  are  the  titles  of  the  differ- 
ent orders  of  priests  ;  are  these  distinguished  from  the  laity 
by  any  particular  mark  or  by  their  costume,  on  all  occasions, 
or  only  while  in  the  exercise  of  their  functions  ;  what  is  the 
anthority  of  the  different  orders  of  the  priesthood;  are  the 
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prie«U  excluded  bom  exercising  aiiy  other  funclions  thau 
those  of  religion,  or  arc  there  some  which  they  may  esercisi-. 
and  what  are  thejr  ;  in  what  does  their  revenue  consist,  how, 
and  b;  whom  is  it  paid  ;  what  is  their  influence  as  a  bodjr  lo 
the  nation;  what  is  their  conduct  in  general,  and  the  degrw 
of  veneration  and  respect  which  they  command  ?  To  what 
jurisdiction  we  the  priests  subject,  and  how  are  they  pu- 
nished for  crimes  or  misconduct;  or  are  they  considernl 
•acred  and  above  the  law;  do  they  themselves  hold  mj 
courts  ecclesiastical,  or  criminal,  or  civil  ;  what  rule  do  thfj 
follow  in  their  decisions  ;  how  aie  the  trials  condiicletl  '. 
Have  they  any  written  laws  on  the  subject  of  religion;  have 
they  any  secret  or  symbolical  writing  unknown  to  the  people 
-  generally  ;  ore  the  priests,  as  a  body,  better  ioforaiea  tban 
3ie  rest  of  the  people,  or  is  the  reverse  the  case  ?     Are  the 

Eriests  distributed  throughout  the  countiy  so  that  nil  nuj 
ave  easy  access  to  their  ministry  ;  do  they  lix-e  alone,  or 
assembleâ  in  great  numbers  in  or  near  the  temples  ;  msy  ihf)' 
marry;  is  there  any  thing  in  particular  from  which  HkJ 
must  refrain;  do  they  make  vows;  and,  if  so,  what  is  thf 
nature  of  their  engagements,  &c.  ? 

In  a  word,  every  thing  touching  the  religions  institutjun* 
ofa  people  should  be  observed,  and  their  effects  uponi)» 
moral  habits  and  manners  of  the  people  examined  with  stun- 
tion. 

In  countries  where  there  are  different  religions,  whii* 
predominates,  and  in  what  proportion  are  the  others?  I* 
there  a  religion  of  the  state  ;  is  this  merely  nominal,  or  doM 
it  enjoy  greater  protection  and  privileges  than  the  other  «■ 
ligiona,  and  in  what  do  these  privileges  principally  consid; 
or  are  all  religions  equally  favoured  Î  Is  any  contribntiw 
levied  upon  persona  not  of  the  religion  of  the  state,  foriU 
support,  is  this  contribution  so  great  as  to  be  burthensom*. 
in  what  way  is  it  fixed  and  collected?  Is  the  religion  oftlie 
state  tolerant  or  persecuting?  Does  religious  controreK? 
run  high,  and  does  it  ever  lead  to  great  disorders  and  loss  <i 
life  Ï  What  difference  is  observable  in  the  moral  habita  ma 
conduct,  the  industry,  8fC.,  of  those  professing  diffère  at  kI'* 
gious  jjerauasions  Î 

To  what  degree  is  religion  made  a  political  iiistrumcnirf 
the  government,  or  is  there  a  struggle  between  the  chirf 
temporal  and  ecclesiastical  authorities  ? 

What  may  be  the  amount  of  church  property  in  the  coW- 
try.    In  CathoUc  countries  it  will  be  well  to  eon        — *■ 
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several  religious  orders,  men  and  women,  the  number  of  in- 
dividuals in  each  ;  the  wealth  of  these  bodies,  their  influ- 
ence and  conduct,  and  the  disadvantages  resulting  from  the 
existence  of  so  man  j  drones. 

What  is  the  general  history  of  the  national  religion  and 
its  revolutions,  with  the  effects  they  have  had  upon  the  pros- 
perity of  the  country  ?  By  what  means  and  at  what  times 
nave  other  religions  been  introduced,  kc,  ? 


SECTION  II. 


GOVERNMENT. 

The  government  of  a  country  is  either  Monarchical,  Aris- 
tocratical,  Democratical,  or  Mixed,  and  each  of  these  forms 
Qiay  be  differently  modified. 

it  may  be  well  to  remark,  not  only  that  the  nature  of  the 
government  of  most  countries  is  known,  but  that  the  rela- 
yons of  travellers  and  the  descriptions  they  give  of  the  dif- 
ferent forms  of  government,  in  the  different  countries  they 
visit,  can  have  little  or  no  influence  in  effecting  any  changes 
in  tlus  respect,  however  desirable  they  may  be.  Neverthe- 
less, when  the  observations  of  an  intelhgent  individual,  bear 
i^pon  the  immediate  of  distant  causes  of  national  prosperity 
Or  decline,  they  awaken  attention,  invite  reflection,  and  have 
been  sometimes  known  to  provoke  the  suppression  of  an 
abuse  or  the  adoption  of  beneficial  measures.     The  form  of 

SoTemment  therefore,  and  the  mode  of  administration  are 
eserving  of  eveiy  attention,  less  perhaps  as  considered  in 
themselves,  as  in  the  relation  they  bear  to  the  character  of 
the  people,  to  their  manners,  to  the  degree  of  civilization, 
the  climate,  religion,  &c.,  for  it  is  by  the  harmonious  combi- 
nation of  these  elements  that  national  prosperity  is  esta- 
blished and  preserved.    To  understand,  however,  the  com- 
bined action  of  different  institutions,  each  must  first  be  con- 
sidered in  itself,  and  hence  the  necessity  of  examining  and 


deBcribiiig  in  detail  the  govemntent  of  ihe  coimtrj  risiled  ; 
aod  tills  is  BO  much  the  more  necessary  becauae,  if,  while  Ùie 
form  of  goverumeut  remains  thua  unaltered,  th«  other  ele- 
mciitH  of  the  social  state  midcrgo  alterations,  the  r^Utiou 
«re  tio  longi^r  the  same  ;  so  that  though  the  positive  form  of 
government  which  prevails  in  any  particular  country  may  be 
knuwii,  its  relative  influence  is  changed  ;  or  it  may  be,  that 
though  the  name  and  kind  ol'  government  remmin  the  same, 
itliaa  undergone  such  mndiBcatiou  as  greatly  to  have  altered 
its  nature.  Observe  then  ;  what  is  the  form  of  government, 
if  it  ho  a — 

MONAllCHY.— Observe  whether  the  sovereignty  be 
elective  or  hereditary  :  if  it  be  elective,  what  is  the  number 
of  llie  elective  body,  and  of  whom  ia  itcum|>osed?  What  Jo 
the  laws  and  customs  ordain  regarding  the  rank  and  fortune 
of  the  electors,  and  die  form  of  élection.  What  are  the  qut- 
lificatioDH  required  of  the  sovereign  f  ^he  election  oa« 
made,  do  the  people  submit  at  once  to  the  choice,  or  is  the 
election  much  contested  before  hand  and  opposed  aftrt- 
wards  1  What  alterations  have  been  made  in  the  mod«  of 
election,  or  in  the  ijuslificationa  required  of  the  sovereign  ia 
late  limes  ;  what  has  given  rise  to  these  changes,  and  irlul 
are  the  results  ? 

If  the  sovereignty  be  hereditary,  is  it  equally  so  in  the 
female  as  in  the  male  line  ;  that  is  to  say,  may  females  rei^, 
or  are  they  excluded  from  the  throne  ¥  In  some  countne* 
t))u  males  are  excluded.  In  default  of  direct  descendtolti 
is  it  the  brothers  orsisters,  ncphewg  or  nieces,  that  succeed? 
in  a  word,  wliat  is  the  order  of  succession  *  At  what  (ge 
may  the  heir  take  upon  himself  the  sovereign  authoriC;; 
does  tbis  depend  upon  the  will  of  the  deceased  sovertrign,  oi 
is  it  regulated  by  a  fundamental  law  of  the  constitution  }  1» 
some  couulries  the  sovereign  may  appoint  a  succeaaor  todiA 
throne  in  esclnsiori  of  every  braucli  of  his  own  family.  In 
the  event  of  the  heir  being  too  young,  who,  by  right,  exer- 
cises the  regency  ;  or  is  a  regency  appointed  for  the  occs- 
sion  ?  Are  the  full  powers  of  royalty  vested  in  such  regencji 
or  are  certain  regal  tunclions  excluded,  and  what  are  theset 
Have  any  remarkable  changes  been  made  in  the  law  of  suc- 
cession ;  if  so,  of  what  kind,  and  what  have  been  the  csuw 
and  the  consequence  Ï 

Is  the  sovereign  t)[  despotic,  or  is  the  power  of  the  monireb 
limited;  and  if  so,  is  it  by  law,  by  custom,  or  by  theseoM 
of  the  people  and  the  spirit  of  the  nation?    Thus  the  vivt" 
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reigns  of  Russia  have  b^  law,  a  power  as  despotic  us  that 
exercised  by  Ivan  the  Cruel,  but  the  sense  of  the  people  in 
the  present  day  acts  as  a  preventive  to  such  abusive  exercise 
of  power  as  was  fonnerlj  endured.  Is  the  sovereign  thi;  head 
of  the  church,  and  is  the  dignity  only  nominal,  or  docs  the 
monarch  exercise  the  functions  of  that  office  ?  What  Senates 
or  Councils  are  there  to  assist  the  monarch  in  his  guveni- 
ment;  from  among  whom  does  the  sovereign  chouse  them; 
«ben  once  appointed,  are  thej  permitted  to  act  with  inde- 
peodence,  or  are  they  merely  the  tools  of  the  monarch,  and 
■ubjectto  dismissal  according  to  his  wdl  and  caprice  ?  How 
are  such  Senates  or  Council  constituted  ;  what  arc  their 
fimctionB  and  prerogatives? 

What  cérémonie»  are  observed  on  coming  to  the  throne  ; 
'  is  the  sovereign  crowned  ;  and  if  so,  what  are  the  sulemni- 
ties  practiced  on  the  occasion?  What  are  the  titles  of  tbe 
sovereign,  the  marks  of  distinction  he  usually  wears,  and  hia 
costume  on  great  occasions  ?  How  does  he  go  abroad  ;  ia 
he  escorted  by  troops  ;  and  if  so,  ia  it  merely  as  a  mark  of 
hooour,  or  deemed  necessary  for  his  personal  safety  9  What 
ue  his  revenues,  his  rights,  his  prerogatives  and  his  autho- 
li^  t  and,  in.  countries  where  heraldry  prcvads,  what  are  his 
anna  and  livery?  In  certain  countries  particular  colours  be- 
loi^  exclusively  to  royalty,  as  did  purple  with  the  Romaaa, 
md  aa  yellow  now  does  to  some  of  the  sovereigns  of  India. 
What  eusigiLS,  standards,  or  other  similar  objects  belong  ex- 
clusively to  the  monarch,  and  arc  carried  before  him,  placed 
before  hia  tent,  or  on  his  castle,  6tc.  ? 

On  coming  to  the  throne,  does  the  sovereign  engage  upon 
otth  to  watch  over  the  happmess  of  hia  people,  to  maintain 
inviolate  the  laws  and  institutions  of  the  country  ?  Obtain, 
if  possible,  a  copy  of  the  oath  or  promise  ;  What  is  the  con- 
séquence of  a  violation  or  breach  of  this  oath  ?  On  tbe  ac- 
cesaion  of  a  new  sovereign,  do  the  subjects  take  an  oath  of 
■UegiaDce;  if  so,  how  is  it  worded;  or  is  there  any  other 
kJDd  of  contract  tacit  or  declared  between  the  people  and 
their  muDarch?  Whatdoes  the  law  ordain  in  case  a  subject 
refuse  to  take  the  oath  of  allegiance  ? 

What  are  the  titles,  privdeges,  and  power,  of  members  of 
th»  royal  family;  how  are  they  distinguished,  and  what  de- 
gree pf  consideration  do  they  enjoy  ;  how  is  the  education 
<j  the  young  princes,  and  chiefly  of  the  heir  to  thi 
'«Knty,  conducted? 

'JMn  there  ia  in  the  couati|j'  a  daas  of  nobles,  what  are 
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the  several  Utles  and  dignities,  in  ordw,  ùam  the  bicheit 
downwards  f  When  were  ibese  aevenl  titles  create^  b; 
whom,  and  on  what  occasions*  What  are  the  priviitget 
and  power  of  each  class  of  nobles  ;  of  how  many  individtuJi 
is  each  class  composed,  and  what  is  the  total  number  of  the 
nobility  i  la  nobility  merely  ^ erwoal,  and  depeadenl  on 
creation  by  the  monarch,  or  is  it  hereditary,  or  are  theee  of 
both  kinds  1  When  hereditaiy,  docs  the  title  descend  to  tU 
the  male  children,  or  only  to  the  eldest?  lu  manisgn 
among  the  nobility,  if  the  wife  be  of  a  higher  rank  than  ihe 
husband,  does  she  retain  her  own,  or  does  she  take  the  lover 
rank  of  her  husband  ^  Are  marriages  between  noble»  lod 
commonefB  usual  ;  or  are  they  prohibited  by  Uw  or  diiap- 
proved  of  by  public  opinion  Î  Arc  thei*,  as  in  Englsfld, 
titles  of  courtesy  for  the  younger  sons  of  the  nobility,  ud 
what  arc  tbeie  titles  ?  May  a  noble  be  deprived  of  his  nobi- 
lity ;  if  BO,  in  what  case  and  by  whom  ;  does  hia  family  fuf- 
tet  the  degradation  along  with  him;  is  such  punishment 
accompanied  by  coniiscation  of  property? 

May  the  rank  and  title  of  nobility  be  purchased  br  «nj 
one  able  to  pay  the  price  demanded,  or  is  the  faculty  of  por- 
obase  confined  to  some  particular  class  or  qualification  ;  whtt 
is  the  price  paid  for  the  different  titles.  Have  the  nobility 
any  particular  inHuence  ;  if  so,  what  is  its  nature  and  eitf  nti 
how  do  the  nobles  stand  with  regard  to  the  sovereign  and 
to  the  inferior  orders  of  the  nation?  Is  their  influence  de- 
rived from  the  laws,  from  their  wcallh,  from  the  posts  ihej 
hold,  or  from  public  opinion  ?  Are  the  nobility  generally  » 
selfish,  hauffhty,  and  overbearing  body,  tenaceous  of  their  pri- 
vilèges, ana  averse  from  mingling  with  the  lower  orden;  « 
are  they,  on  the  contrary,  remarkable  for  libeiulity,  amaii^i 
and  patriotic  spirit  ;  do  they  patronise  the  arts  and  sdeBCc* 
^nerally,  or  any  in  particular;  are  they  in  general  a  «U 
infonued  body;  is  it  common  for  them  to  devote  tlieiiuelTC* 
to  useful  learning  ;  have  any  rendered  themselves  remarkablf 
in  this  way  ;  are  the  nobility  in  general  loved  and  esteemed 
by  the  inferior  orders,  or  the  reverse? 

Are  there  any  orders  of  knighthood  and  what  are  ihef  : 
by  whom,  when,  and  on  what  occasions  were  they  creslM; 
is  the  number  of  knights  limited  or  unlimited  ;  what  kind  of 
services  are  rewarded  with  orders  of  knighthood,  and  m»J 
le  deserving  of  every  rud'; 


these  orders  be  conferred  on  the  deserving 

are  they  conferred  only  when  there  is  real  ment,  or  are  n* 
given  through  favour  and  intrigue  ;  what  are  the  bad^' 
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the  several  orders  ;  their  authority,  privileges,  and  revenue, 
and  their  order  of  precedence?  Are  there  any  orders  or 
badges  of  distinction  for  females,  and  what  ?  What  is  the 
actual  number  of  knights  of  the  different  orders,  and  what 
ceremonies  are  observed  on  their  creation  ;  by  whom  is  the 
dignity  now  conferred  ? 

Are  there,  moreover,  any  other  marks  of  distinction,  as  gold 
chains,  medals,  feathers,  arms,  &c.,  given  in  recompense  of 
different  kinds  of  services,  but  unaccompanied  by  titles  ; 
what  are  the  kinds  of  service  so  rewarded  ;  by  whom  are 
these  distinctions  conferred,  &c. 

ARISTOCRACY. — In  an  aristocracy  what  are  the  rank, 
titles,  and  power  of  the  persons  exercising  the  supreme  au- 
thority ;  what  is  their  number  and  is  it  limited  or  unlimited; 
do  the  members  of  the  supreme  coimcil  sit  there  by  hcredi- 
tsry  riffht  or  by  election  ;  in  the  first  case,  if  the  number  be 
liadtea,  how  are  vacancies  filled  up  when  there  is  no  heir  ; 
in  the  second  casé,  who  are  the  electors  ;  what  are  the  qua- 
lifications  required  of  the  elected  and  the  electors,  and  now 
is  the  election  carried  on  ;  do  the  persons  composing  the  su- 
nreme  council  keep  their  seats  and  exercise  tncir  functions 
for  life  or  for  a  limited  period,  and  how  long  ;  may  a  mem- 
ber of  the  supreme  council  be  deprived  of  his  situation  and 
tat  what  offences  ;  in  whom  resides  the  power  of  removing 
or  expelling  a  member  from  the  supreme  council  ?  It  must 
be  remembered  that  in  an  aristocratic  government  the  nobi- 
lity are  every  thing  and  the  people  nothing  ;  the  right  of 
election,  therefore,  to  the  supreme  council  and  to  other  situ- 
ations in  the  state,  is  generally  confined  exclusively  to  the 
aristocratic  body  ;  they  also  exercise  the  whole  legislative 
and  executive  powers;  if,  however,  the  people  arc  rich, 
they  may  exercise  a  very  extensive  influence  on  public 
aftuiv  even  under  an  oligarchy  ;  tliis  circumstance,  therefore, 
is  worthy  of  notice. 

Besides  the  supreme  council,  what  other  councils  are 
ttere;  how  are  they  composed  and  what  is  their  power? 
What  are  the  rank  and  titles  of  the  nobility,  and  their  num- 
ber; what  is  the  number  and  authority  of  the  magistrates 
md  how  are  they  appointed  ?    Are  the  people  happy  under 
Aieir  government,  or  do  they  desire  a  ciiangc  and  are  they 
likely  to  effect  it,  &c.? 

DEMOCRACY. — ^In  a  republic  how  are  the  powers  divi- 
ded; what  are  the  bodies  or  who  are  the  persons,  to  whom 
^  Beveral  powers  are  delegated  ;  what  are  the  denomina- 
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tton*  and  the  particular  oiganuation  of  the  différent  bodiei; 
«bat  power  have  the;  ;  whAt  are  the  émoluments  aud  dii- 
tinctiom  of  the  individuals  who  compose  them  and  the  dun. 
tion  of  their  authority;  how  are  the  electiont  carried  ou, 
and  what  in  all  cases  are  the  qualifications  required  of  die 
electors  and  of  the  elected  1  What  are  the  clauses  uid  ar- 
dors into  which  the  citiiena  are  divided  ;  the  numben  of 
these  several  classes,  their  titles,  rights,  privileges,  arid  da- 
lies,  and  the  degree  of  consideration  ibey  respectively  enjoy; 
of  what  order  of  citizens  are  the  several  legislative  aai 
executive  bodies  composed  ;  has  each  class  of  the  couiniuniiy 
its  representatives,  or  ia  the  representation  based  upon  num- 
bera  without  reference  to  particular  calling  ;  in  either  case 
what  is  the  proportion  of  the  représentatives  to  the  repre- 
sented ;  for  what  leitsth  of  time  are  the  represcnisCivu 
appointed  ;  in  what  body  resides  the  power  of  levying  l»ï«, 
declaring  war  and  making  peace,  of  enacting  new  Un  ei 
abrogating  old  ones*  What  remarkable  change»  Iwve 
taken  place  in  the  torm  of  government  of  the  republic; 
what  have  been  the  causes  of  theae  changes  uid  lh«ii 
effecU* 

What  aie  the  forms  observed  in  the  different  assemliliei. 
councils,  chambers,  Sec,  for  the  transaction  ofhusineas;  and 
what  ia  there  particularly  advantageous  or  the  revene  in 
these  forms  *  At  what  periods  are  the  several  asaembliM 
convened,  by  whom  are  they  called,  how  long  do  their  set- 
sions  last,  and  how  are  the  affairs  conducted  during  lli«it 
vacation  ? 

What  are  the  fundamental  laws  of  the  state  and  tlKiî 
origin  ;  what  ia  prescribed  by  the  constitution  regarding  ll» 
abolition,  the  relbrm  or  innovation  in  general,  in  the  form  of 
the  government  itself,  in  legislation,  in  the  civil,  ecclesisili- 
cal,  military,  and  other  establishments;  by  whose  autliori?, 
by  whose  votes,  from  what  motives,  or  from  what  combina' 
tion  of  circumstances,  may  such  changes  be  effected  f  Whit 
is  the  legal  or  tolerated  power  of  the  chief  magistrate  ;  ha« 
the  constituents  the  power,  at  any  time,  of  recalling  iheb 
representative  and  sending  another,  if  dissatislled  «ith  llie 
firet  ;  are  the  duties  of  a  representative  gratuitous,  or  «re 
they  paid  ;  and  if  bo,  at  what  rate  y 

How  are  the  different  branches  of  the  administrelion 
distributed,  and  are  they  conducted  in  a  manner  to  gi*^ 
satisfaction  f 

Ftoally,  ia  the  form  of  governmeat,  as  a  whole,  rocb  m  i' 
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best  guited  to  the  state  and  wants  of  the  country  ;  and,  if 
not,  why  ? 

MIXED  GOVERNMENT.— In  a  mixed  government, 
how  are  the  parliaments  or  assemblies  constituted;  what  are 
their  powers  ;  what  are  the  powers  and  prerogatives  of  the 
people,  of  the  nobles,  and  of  the  Sovereign  ?  How  arc  the 
several  powers  balanced,  so  that  neither  may  predominate? 
Have  circumstances  at  all  deranged  the  equilibrium  originally 
existing  ;  and,  if  so,  on  which  side  is  the  greater  power  and 
influence,  and  what  is,  or  is  likely  to  be,  the  result  of  such 
a  state  of  things  ? 

GENERAL  REMARKS.— There  is  an  endless  variety 
of  questions  which  may  be  asked  regarding  the  details 
of  government  in  every  country;  many  will  be  found 
interspersed  throughout  the  present  work,  under  different 
heads  ;  and  for  those  which  may  have  escaped  us,  or  which 
it  would  be  impossible  to  insert,  without  swelling  our  volume 
beyond  due  bounds,  we  must  rely  on  the  intelligence  of 
the  observer.  There  are,  however,  a  few  important  ques- 
tions which  apply  alike  to  every  form  of  government,  such, 
for  instance,  are  the  following  : — 

Are  the  different  situations  in  the  gift  of  the  government, 
disposed  of  according  to  real  merit  and  proved  fitness,  or 
does  a  prejudicial  system  of  favouritism  and  patronage 
prevail  ;  or  may  places  be  bought  and  sold?  Are  real  and 
important  services  rendered  to  the  state  adequately  re- 
quted  ?    Are  the  poor  but  deserving  servants  of  the  public 

Srovided  for  when  no  longer  able  to  attend  to  their 
uties  ?  Is  the  government  really  wise  and  paternal  ;  are 
its  efforts  directed  more  exclusively  to  the  happiness  of 
die  community,  or  to  a  vain-glorious  standing  among  other 
nations? 

In  a  word,  observe  the  form  of  government,  as  a  whole, 
•nd  its  bearing  upon  the  actual  state  of  the  country.  Ob- 
serve its  details  as  mutually  relative  to  each  other  and  to 
the  sjTStem  ;  whether  the  basis  on  which  the  system  is  built, 
b  solid  and  likely  to  be  durable,  or  if  it  contain  within 
itielfv  or  from  want  of  assimilation  with  the  several  habits, 
maimers,  and  state  of  the  people,  the  seeds  of  speedy 
ffinolution. 

If  several  people  or  nations  are  under  the  same  govem- 
tunoiy  observe  by  what  relations  they  are  mutually  bound 
md  kept  together  ;  what  branches  of  the  general  govem- 
^ûmt  are  alike  for  all,  and  in  what  particulars  are  the 
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different  people  allowed  the  eicercise  of  their  own  fonni 
of  eovcmment;  what  ore  the  causes  and  cunsequencei  of 
such  dissimilitude  Id  the  ailmliiislralioQ  of  different  puts  of 
the  empire.  &c. 


SECTION    III. 


LEGISLATION. 


Montesquieu,  whose  single  name  ia  an  authority  of  mate 
weight  tliHU  the  thousand  and  one  volumes  of  other  authon, 
written  often  in  a  spirit  of  prejudice  and  partiality,  définie 
laws,  in  the  fullest  acceptation  of  the  word,  "The  necewuy 
relations  resulting  from  the  nature  of  things.*'  Man  in  hit 
savage  state,  and  man  in  society,  are  equally  subjecwl 
to  laws  ;  in  the  former  case,  to  those  called  llic  ls<n  of 
nature,  in  the  latter,  to  human  laws.  Natural  laws,  scccinl- 
iag  to  the  same  author,  are  four  in  number;  viz.,  1,  thoM 
which  induce  man  to  live  at  peace  with  his  fellows,  from 
a  sentiment  of  fear  fotmded  on  the  conciouaoew  of  bia 
individual  weakness  ;  2,  the  sense  of  his  wants,  whieh 
forces  him  to  seek  the  means  of  subsist^Jice  ;  3,  ibe 
irresistible  attraction  of  the  sexes,  which  urges  him 
to  the  propagation  of  his  species  (  and  4,  the  ntlunl 
development  of  his  faculties  and  his  intelligence,  which 
leads  him  to  sock  society,  and  to  find  pleasure  in  w- 
ciabilily. 

As  soon  as  a  society  is  formed,  new  rehitions  give  tw 
to  conventions  which  are  sometimes  sufficient  for  Ute  msin- 
teuance  of  peace  and  tranquillity  ;  particularly  if  the  sociftj 
he  limited  in  its  numbers;  but  more  generally  the  acti  ^ 
aggression  and  violence  on  the  part  of  the  stronger,  indnw 
a  8tat«  of  civil  warfare,  which  gives  rise  to  positive  ton 
for  the  protection  and  well-being  of  the  communis,  aod  0> 
the  establishment  of  some  form  of  government  for  the  pro- 
per execution  of  these  laws. 

We  have  already  spoken  of  the  different  forms  of  goveni- 
ment,  wo  are  now  to  confine  ourselves  to  the  su^ect  ot 
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Intinn.  "  The  laws  should  be  appropriated  to  the 
iBKtioii  uxd  conformable  to  the  eatablialied  priuciples  of 
government;    whether    they    themselves    form    it,   as    do 

Klitical  laws  ;  or  whether  ihey  maintain  it,  aa  do  civil 
n." 

They  muat  be  iii  harmony  with  the  physical  state  of 
the  coualry;  with  its  climate,  whether  frieid,  torrid,  or 
temperate  ;  with  the  quality  of  the  soil  ;  the  situation  of 
the.  country  and  its  extent  ;  the  mode  of  living  of  the 
people,  whether  as  agriculturists,  hunters  or  pastors;  they 
must  bear  a  rotation  to  the  degree  of  liberty  which  the 
constitution  admits;  with  the  religion  of  the  people,  their 
inclinationfi,  their  riches,  their  numbers,  their  commerce, 
their  morals,  and  their  manners  :  finally,  the  laws  have  re- 
laiions  among  themselves  ;  they  also  bear  relation  to  their 
origin,  to  the  object  of  the  legislator,  and  to  the  order  oi 
things  on  which  they  are  founded.  Under  ail  these  re-. 
Istions,  hearings  and  jwints  of  view,  they  should  be 
observed. 

From  the  examination  of  all  these  analogies,  has  resulted 
that  immortal  work,  the  "Spirit  of  Laws;"  which,  who- 
■oever  would  fit  himself  adequately  to  observe  the  legislative 
sjstem  of  any  country,  shoiUd  prepare  himself  by  studying 
with  diligence. 

We  must  in  this  place  confine  ourselves  to  pomting  out 
•neb  observations  as  every  one  is  capable  of  making,  and 
the  details  of  which  arc  most  important,  whenever  we  would 
describe  the  social  state  of  a  people. 

We  shall  divide  the  subject  as  follows  : — 

1.  Legislative  power. 

2.  Legislative  oody. 

3.  Lows. 

4.  Executive  power. 

5.  Executive  body. 

LEGISLATIVE  POWER.— Legislative  power  resides 
bj  natural  right  in  every  individual  ;  but  the  very  various 
tod  often  opposite  interests  of  men,  the  particular  occupa- 
tioiM  of  each,  and  the  great  ignorance  of  the  mass,  are 
«rcumstances  which,  with  many  others,  render  very  in- 
oonvenient  even  in  small  states,  and  quite  impracticable 
in  lai^e  ones,  the  popular  exercise  of  legislative  power  : 
but  that  which  the  people  cannot  do  of  themselves,  they 
mfty  appoint  others  to  perform.  These  delegates  are  pre- 
fatatito  act  in  accordance  with  the  will,  and  with  a  special 
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view  to  the  iuUrcata  of  at  least  the  majority  of  those  wbom 
they  represent;  and  in  this  way  the  people  are  said  to  im- 
piwe  themselves  the  laws  by  which  they  are  governed. 

The  immher  of  representatives  in  no  way  alters  the  pro- 
positioTL  When  tlio  people  in  muss,  or  a  great  number  rf 
repreuentstives  who  may  be  recalled  at  the  pleasure  of  those 
who  appoint  them,  exercise  the  legislative  power,  such  i 
state  <•{  things  is  called  a  republic  ;  when  the  nation  haa 
placed  the  legislative  power  in  the  hands  of  a  few,  whom 
they  suppose  able  and  patriotic,  it  is  an  Oligarchy;  *oà 
when  the  whole  of  the  nation,  in  a  moment  of  gratitude 
for  eminent  services  rendered  to  the  state  by  an  individus), 
of  enthusiasm  for  his  virtues,  of  devotion  to  his  person,  of 
confidence  in  his  love  of  justice,  place  the  whole  legiils- 
tivc  power  in  his  hands,  it  is  an  absolute  govenuneot; 
but  the  before  aimoimced  proposition  remains  the  same  in 
theory,  as  the  sovereignty  of  right  resides  in  the  pcoptt 
The  sovereign,  the  nobility  and  the  representatives  merely 
exercise  a  power  which  was  originally  delegated  by  the 
nation,  and  has  been  since  continued. 

Be  it  observed,  however;  that  though  true  in  principle, 
the  proposition  is  felse  in  feet;  the  people  having  in  eveij 
case,  save  that  of  a  republic,  abandoned  their  right  of  l^ils- 
tive  power;  and  even  the  deputies  in  a  republic,  as  «ell  « 
the  sovereign  in  a  monarchy,  may  and  do  often,  abuse  theif 
power  ;  or  without  intentional  abuse,  make  laws  contruj  ID 
the  desire  and  the  interests  of  a  great  part  of  the  uatJoD, 

If,  however,  it  may  be  desirable  tliat  a  nation  in  ahigli 
state  of  civilisation  should  itself  exercise  the  legislstire 
power,  it  is  certain  that  when  a  nation  is  but  little  advaii<:<^- 
It  b  for  its  advantage  that  it  be  prevented  &om  Ihe  «• 
ercise  of  a  right  which  it  does  not  imderstand  and  would 
therefore  abuse. 

In  H  general  point  of  view,  therefore,  the  traveller  shonld 
observe  by  whom  the  legislative  power  is  exercised;  i»  i' 
absolute  or  moderated,  and  how;  what  circumstances  Iut< 
given  rise  to  the  present  order  of  things  in  this  respect,  wbM 
IS  its  date  ;  what  are  its  advantages  and  disadvantages  in  lbs 

firesent  state  of  things,  and  its  probable  consequence  to  ih' 
uture  welfare  of  the  state  ? 

LEGISLATIVE  BODY.— The  assemblage  of  penwii 
exercising  the  power  of  making  laws  is  colled  the  leffisldlite 
bodt/.  In  a  country  where  there  arc  several  orders,  ai  the 
people,  the  middling  classes,  {tiers  étal)  the  uobili^,  tbe 
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<~  J  agricultural  is  ts,  manuAtcturerB,  and  merchants,  it 
B  euential  that  the  legislative  body  be  formed  Irora  all  these 
ciusea,  in  order  that  the  laws  may  be  equal  for  all,  and  beiseil 
upon  the  commun  interest. 

Observe,  then,  how  tho  legislative  body  is  organised  ;  ob- 
serve whether  the  diiferent  interests  have  their  respective 
Kpresentatives,  or  ii'  any  are  excluded,  and  which,  and 
kerefore. 
Can  the  representatives  of  the  people  take  the  initiative 
icnever  it  is  their  interest  so  to  do,  or  haa  the  sovereign 
alone  the  right  of  proposing  the  subjects  to  be  considered  by 
the  legislative  bodyf  lu  the  latter  case,  what  steps  are 
taken  lo  induce  the  monarch  to  propose  the  discussion  of  a 
new  law,  or  the  alteration  or  abrogation  of  an  old  law  i 
Does  the  sovereign  ever  refuse  the  demands  of  his  people  in 
such  case?  Is  the  monarch  bound  to  confirm  the  laws  once 
enacted  by  the  legislative  body,  or  has  he  a  veto,  and  does 
he  ever  exercise  uis  prerogative  ? 

•  When  the  several  classes  of  the  state  have  their  represen- 
'toves  in  the  legislative  assembly,  are  the  functions  of  these 
npresentatives  exclusively  confined  to  guarding  the  particu- 
le interests  of  the  class  they  represent,  or  may  all  participalc 
éonolly  in  general  discussions,  and  contribute  to  the  framing 
vlawB  ou  all  subjeets,  watchmg  particularly  the  interesta  of 
tbeir  constituents,  but  seeing  at  the  same  time,  that  no  btws 
AàH  be  made  to  favour  any  particular  interest  at  the  expense 
of  OtbcrB.  Observe  then  how  the  atfairs  of  the  legislative 
body  are  conducted,  the  number  of  persons  of  whom  it  is 
GimptMcd,  &c.,  (see  Democracy  Sect.  Govbhhment.) 

In  an  absolute  monarchy,  though  the  will  of  the  sovereign 
iiÛie  sole  law  of  the  state,  the  monarch  generally  calls  a  se- 
nate or  council  for  the  specious  purpose  of  enlightening  him, 
but  in  reality  to  serve  as  a  mark  to  cloak  the  extent  of  his 
ubitnry  power,  and  to  give  to  his  supreme  will  the  appear- 
ance of  the  pubhc  good. 

In  CO vemments  where  there  are  counciFs  of  this  nature, 
they  sLould.  be  noticed  with  every  thing  regardiue  them. 
Whal  geuerall^  determines  the  sovereign  in  the  cnoice  of 
members  of  this  legislative  council  ;  from  what  order  of  the 
state  they  are  taken  ;  their  number,  their  power,  their  pre- 
rogatives, &c.?  luaword,  of  whatever  nature  the  legialalive 
body  in  a  country  may  be,  its  organisation,  attributions, 
powers,  kc,  should  be  ascertained,  and  the  influence  of  th<' 
qrslem  on  the  general  prosperity  of  the  country. 
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3  aie  derived  from  the  climate,  and  the  n 
I  of  the  nation;    but  these  tnorats   thenuelvea  are 
gnstl?  dependent  upo a  the  laws;  for  in  this,  all  is  action  and 


Men,  Bavs  Monlosquieu,  aie  governed  by  different  kictli 
of  lans;  by  natural  law;  by  divine  law,  which  i»  religion; 
by  ecclesiastical  taw,  called  canonical,  which  regards  ibe 
mlps  of  the  church  ;  by  the  law  of  nntiona,  whi(^  may  be 
considered  as  the  civil  law  of  the  universe,  in  as  juwHt  u 
each  separate  people  is,  as  it  were,  a  citizen  of  it  ;  by  uni- 
versal political  law,  whose  object  is  that  human  wisdom 
which  has  founded  all  societies  ;  by  particular  political  law, 
which  regulates  each  separate  society  ;  by  the  law  of  cod- 
quest,  founded  on  the  fact  that  one  nation  hag  willed,  bM 
been  enabled,  and  necessitated  to  commit  violence  on  so- 
other nation  ;  by  the  civil  law  of  each  society,  by  which  a 
citizen  may  defend  his  property  and  his  life  against  any  other 
citizen  ;  and  lastly,  by  domestic  law,  which  results  from  the 
di\'ision  of  the  society  into  different  families,  each  of  which 
requires  a  government  of  its  own. 

There  are,  therefore,  different  orders  of  law»  ;  and  the 
perfection  of  human  reason  is  shown  in  discorering  to  whicli 
of  these  orders  in  particular  the  objects  belong,  on  itlàett 
enactments  are  to  be  made,  so  that  there  may  he  no  confii- 
sioE  in  the  principles  by  which  men  should  be  govetned. 

This  laiit  paragraph  contains  the  exposition  of  what  should 
be  the  general  result  of  the  observations  to  be  made  oo  the 
legislative  system  of  a  country;  but  we  must  enter  inlo  a 
little  more  detail.  We  have  seen  in  the  beginning  of  thi» 
article  what  tlie  laws  of  nature  are,  it  may,  therefore,  cisily 
be  ascertained  how  far  these  are  seconded  or  countencloa 
by  human  laws. 

As  for  divine  law,  the  way  in  which  it  is  regarded  and  to* 
culcated,  will  be  gleaned  from  the  religious  code  of  the  os- 
tion.  The  observations  to  be  made  on  this  subject,  will,  u 
well  as  what  regards  canoji  lam,  be  found  under  ll«!  article 
Bki.ioious  Imsiitutionb. 

The  laws  of  nations  and  the  laws  regarding  the  relstioM 
existing  between  different  people,  are  founded  on  the  prin- 
ciple that  all  nations,  while  at  peace,  should  do  each  otbu 
all  the  good  they  can,  and  in  time  of  war,  the  least  poitiUe 
ill,  without  violation  of  their  own  best  interests.  The  obJM* 
of  war  is  victory,  that  of  victory  conquest,  and  of  conquest 
possession  or  preservation.     From  this  and  the  prcctHUng 
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Hrinciple,  are  derived  all  those  laws  which  are  called  the 
^■Egbts  of  nations.  See  Fobeion  Relations. 
Uf  Ab  for  particular  political  laws  or  rights,  they  are  formed 
Hpom  the  combination  of  particular  influences,  and  their  ob- 
Hhct  is  the  establishment  and  maintenance  of  a  particular 
^UMUi  of  government;  which,  of  course,  varies  as  the  elements 
Hp  which  they  are  founded  vary  in  nature  or  intensity  of  ac- 
Hpn.     See  the  article  Govebrubnt. 

^P  Civil  right  or  ci^il  law  is  founded  on  a  combination  of 
niâividual  wills  ;  whence  it  follows,  that  there  can  be  no 
W  iSvil  rights  or  taws,  properly  so  called,  imder  an  absolute  go- 
I  »Bmmenl.  The  principal  objects  of  civil  laws  are  property, 
l'<lBd  individual  security  against  every  species  of  violence  and 
■  fttjustice  ;  that  is  to  say, — civil  laws  are  enacted  for  the  secu- 
E  M^  of  the  life,  liberty,  honour  and  fortune  of  every  indivi- 
I 'AÛ1  of  the  community,  against  every  kind  of  violence  and 

lakud. 

mf  Now  aslaws  cannot  repress  injustice  and  crime,  but  by  the 
^Miction  of  penalties,  a  special  code,  under  the  name  of 
^nîminal  laws,  or  Penal  C'ude,  is  formed  for  the  punishment 
HÉF  offences  ;  while  the  collection  of  laws  relating  especially 
^^property  and  the  modes  of  acquiring  it  by  prescription, 
^bDsfer,  or  succession,  is  caUed  the  C'ieil  Cade.  The  Civil 
^Hpde  also  regulates,  together  with  the  Canton  Ian,  every 
HKing  regarding  marriages,  legitimation  of  children.  £ic.  In 
IWword,  the  civil  taw  takes  cognizance,  as  we  have  said,  of 
PAk  reciprocal  relation  of  individuals  ;  while  the  politieat  code 
i  knrs  upon  the  relations  which  exist  between  the  governing 
I-  Eld  the  governed,  and  regulates  the  legislative  institutions  of 
I  6e  country. 

I  •  With  regard  to  civil  laws  the  traveller  should  observe  : 
tïow  far  they  arc  truly  national,  that  is  to  say,  conformable 
Kb  the  manners  and  morals,  the  state  of  civilization,  and 
^Bnerally  to  every  thing  which  constitutes  the  social  system 
^Hfet  prevails,  Do  they,  moreover,  accord  with  the  climate 
^Hd  with  the  laws  of  nature?  Do  they  folty  answer  the  ends 
BRopnHcd  by  their  enactment  or  not;  and,  if  not,  in  what 
Fve  they  defective  ¥  It  cannot  be  expected  that  a  mete 
I  fBJoumcr,  still  less  that  a  passing  traveller,  should  cx< 
LaflBine  all  ^bc  laws  of  a  country  in  detail  ;  it  will  suflliee 
B|^'  he  acquire  a  general  notion  of  the  several  codes,  and 
^Hbe  principles  on  which  ihey  are  formed.  He  may  ob- 
^^frvc  their  effects  in  a  thousand  instances  of  daily  occur- 
^^■Kc,  and  should  note  whatever  may  strike  him  as  most 
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n-markable.  He  should  particularly  notice  whether  the 
fjciiak  laws  an.'  ttiemselves  cruel  and  are  rigorously  enforced  ; 
or  whether  the  law,  or  the  pntclice,  be  chftracleriaed  bj  * 
Bpirit  ol'  huniHiiity.  The  penal  code  of  a  people,  if  it  be 
not  too  old,  given  a  pretty  correct  idea  of  public  and  priTate 
morals. 

Some  countries,  however,  have  no  national  code  ;  to  soch 
a  case,  what  are  the  EdiclH,  Ordinances.  orDccreea,  by  whict 
public  and  private  affair»  an?  regulated,  and  arcoriling  U 
which,  causeg  of  all  kinds  are  judged?  What  an;  ttu 
oonsequences  resulting  from  inconsistency  in  the  differtnl 
branches  of  legislation,  such  as  frequent  contradictions, 
làcilities  for  chicanery,  arbitrary  sentences,  corruption  of 
judges,  &c.? 

Observe  whether  the  same  system  of  laws  be  followed  lo 
all  the  tribunals  of  the  country,  or  if,  in  certain  provincM 
and  towns,  there  are  particular  and  local  laws  ;  if  they  we 
written  laws  or  traditionary  customs  and  usages  ;  in  wbsl 
ri-'spects  the  laws  differ  in  different  part»  of  the  country;  if 
thi>  places  enjoying  the  privilege  of  particular  laws  are  IDtil' 
titilii'd  in  the  country  ;  what  gave  rise  to  such  privil^t. 
wnencc  they  date,  and  what  effect  this  variety  of  laws  hasoD 
Uie  general  affairs  of  the  nation.  As  for  the  codes  of  Iv* 
belonging  to  certain  corporate  bodies,  professions,  lie.  itt 
Kkligious  InsTiTVTiOKs,  Militabt  Isstitdtioas,  &c. 

On  the  subject  of  domestic  laws,  observe  «hat  powen 
arc  given  by  the  laws  of  the  country  to  heads  of  &tiulie> 
over  their  wives,  children,  and  domestics.  Are  these 
powers  in  harmony  of  princi]ile  with  the  general  laws  d' 
the  countty  or  otherwise,  and  what,  in  either  case,  il  ^ 
consequence  on  the  happiness  of  famihes  and  on  the  pi^lic 
prosperity. 

EXECUTIVE  POWER.— Having  spoken  of  Uws  wd 
legislative  bodies,  we  shall  now  say  a  word  of  the  executiuu 
of  the  laws;  tor  it  is  evident  tliat  the  best  laws  are  ofhttlc 
avail  for  the  prosperity  of  a  people,  if  they  be  not  propeil) 
executed. 

Montesquieu,  very  properly  observes  that  the  executive 
should  be  in  the  hands  of  a  monarch,  because  that  brucb 
of  government,  which  always  requires  promptitude,  is  much 
better  administrated  by  one  than  by  many  ;  whereat  wbt 
relstes  to  legislntive  power,  is  often  better  regulated  bj'  M- 
veral  tban  by  one. 

In  a  tree  state  the  executive  has  no  right  to  stop  tl 
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tptitea  or  the  legislative;  in  an  absolute  monarchy  t 

e  is  otherwise.  In  no  case  should  the  executive  pon 
beitnpedcJ  bythe  legislative;  but  this  latter  should  reserv 
to  itself  tlie  right  of  examining  into  the  manner  in  nhi 
the  laws  it  has  fVamcd  are  execmed,  Nevortheless,  t 
person  of  the  Sovereign  should  always  be  inviolable  and  tl 
responsibility  of  the  executive  power  should  fall  on  théJ 
ministers  or  legal  advisers  of  the  crown. 

The  executive  power,  says  Montesquieu,  again,  shotildfl 
share  in  the  legislation  by  its  faculty  of  preventing  ;  without'] 
which  it  would  soon  be  deprived  of  its  prerogatives.  Thi*  f 
maxim  is  just  in  principle,  so  long  as  it  is  confined  to  tl 
mere  defeace  of  Royal  Prerogative,  and  in  point  of  fact  thii  J 
right  of  preventing  is  rarely  exercised  by  a  sovereign,  as- 1 
llwt  whicfa  is  demanded  bv  the  majority  of  the  nation  murtrl 
be  for  its  advantage,  and  in  such  case,  nothing  but  ob*  I 
stinacy,  or  the  worst  of  passions,  could  induce  the  monarcll>J 
to  exercise  his  preventive  prerogative.  Further,  thii 
if  frequently  exercised,  would  annul  all  other  powers,  and  o 
a  free  or  constitutional  government  nothing  out  the  r 
would  be  left. 

These  few  words  must  suffice  to  point  out  the  bind  of  ob>  I 
lerratious  to  bo  made  on  the  executive  power  in 
By  whom  and  in  what  manner  is  it  exercised;    what  art  ' 
the  gaiirantees  of  its  independence,  on  the  one  hand,  and 
(he  safeguards  against  its  abuse  on  the  otb'er?     What  is  the 
result,  on  the  national  prosperity,  of  what  the  fundamental 
laws  of  the  country  have  established  regarding  the  executive 

^gSECUTIVE  BODY.— By  executive  body,  we  mean 
^Pectively  all  those  persons  whose  particular  functions  are 
■  enforce  the  laws,  by  executing  what  they  prescribe  for 
rae  maintenance  of  the  public  institutions,  and  for  the  in- 
dividual and  general  safety.  To  it  belong  all  magistrates 
«f  every  denomination,  from   the  sovereign  down  to  the 

Ë burgomaster  ;  all  judges  and  expounders  of  the  law, 
the  chief  justice  down  to  the  common  notary;  and  all 
UB  employed  in  judicial  administration  down  to  the 
'and  tiie  executioner. 
)  thus  separate  the  legislative  from  the  executive, 
Aough  in  all  countries  despotically  governed,  and  not  un- 
frequently  in  those  which  have  representative  forms  of  go- 
vernment, the  same  individuals  exercise  the  functions  of 
Jigislators,  of  judges,  and  of  executors  of  the  law.    la.  every 
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propfTByatemof  administrative  justice,  these  three  (unctiom 
■hould  be  kept  separate;  but  tu  it  is  impossible  for  anr 
human  laws  to  foreaee  and  provide  for  every  individus! 
Oaae  and  particular  circumstance,  a  certain  latitude  mult 
unavoidably  be  left  to  the  judge;  who,  in  sucb  cases,  moit 
act,  not  according  to  the  letter,  but,  in  confonnitv  nitb  iIk 
afnrii  of  the  law.  This  latitude,  however,  must  be  limited, in 
order  not  to  open  the  door  to  arbitrary  judgments  lad 
unjust  sen  ten  c  PS. 

It  may  appear  to  many,  that  the  Fanctions  of  a  judge, 
as  the  name  seems  to  imply,  is  to  judge  and  not  to  execute; 
but  to  judge  is,  in  fact,  to  execute  that  part  of  the  law  which 
declares  that  an  accused  person  shall  be  judged  ;  for  thit 
reaflonitis  thatwe  haveincluded  judges  in  the  executive  bc^I^f, 

It  has  been  found  necessary  in  civilized  countries  to  »• 
tablish  a  certain  orderof  procedure  towards  persons  accuied 
of  crimes  and  misdemeaiiora:  these  forms  require  the  ». 
operation  of  a  greater  or  less  number  of  persona  according 
to  circumstances.  This  assembly  of  persons  is  called  i 
Court  of  Jutliee.  In  some  countries,  the  same  tribunal 
takes  cognizance  of  afiiiirs  of  different  kinds,  eometimesst 
the  same  sitting,  and  sometimes  at  particular  and  staled 
times.  It  also  happens  that  the  same  tribunal  judges,  on 
■ome  occasions  according  to  law,  and  on  others  according  \i> 
equity,  as  is  the  case  witli  the  exchequer  court  of  Enslabd; 
but  more  generally  there  are  distinct  tribunals  for  the  dit 
ferent  kinds  of  affairs,  as,  for  instance.  Tribunal  of  Com- 
merce, Ecclesiastical  Courts,  Mililiary  Tribunals  or  Couiti 
Martial,  Police  Courts,  Criminal  Courts,  Courts  of  App«tlr 
he.     Their  names  sufficiently  indicate  their  nature. 

The  traveller  should  therefore,  as  far  as  his  time  and  op- 
portunities wilt  permit,  make  himself  acquainted  vithtke 
varous  tribunals  of  the  countries  be  visits  ;  their  number, 
their  distribution,  their'  organisation,  the  extent  of  ihrii 
several  powers,  and  the  correlation  of  the  whole.  Do  ibej 
continually  sit,  or  only  at  stated  intervals  ;  in  the  latter  coiCi 
when  and  for  how  long  do  they  sit? 

The  mode  of  proceeding  at  the  several  courts  should  be 
noted,  with  every  thing  particularly  worthy  of  remark.  I» 
the  number  of  lawyers  calculated  and  determined  according 
to  a  wise  division  of  their  particular  duties  ;  have  (her  » 
salary  and  fixed  emoluments,  and  to  what  sum  may  lhe« 
amouut?  If  their  salaries  are  too  small,  or  are  not  fixed, 
does  not  their  great  uumbeia  and  the  defective  system  of 
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mnaneration,  fonn  &  class  of  men  who  profane  justice  and 

dinnrb  the  public  tranquilhCy  f 

What  measures  are  takeu  to  ensure  the  integrity  of  the 

judges  and  to  preveut  all  kinds  of  prevarication  and  unfair 

desJung  oa  the  part  of  lawyers  f     How  are  such  offences 

puuiahed? 

In  countries  where   Junes   exist,  the   functions   of  the 

judges  are  confined  to  the  superintendence  of  the  forms  of 

procedure,  to  enlightening  the  jury  on  poiots  of  law,  and 
I  to  pronouncing  aeutence  according  to  the  law,  ailer  the 
■•.^Hoiet  of  Uie  jury.     On  such  a  system,  it  is  difficult  for 


it  preliminary  studies  are  required  of  persons  intended 
ton  the  law  and  magistracy  ?  Arc'  all  kiuda  of  trials,  parti- 
eulariy  in  criminal  cases,  carried  on  publicly  or  privately,  or 
are  there  any  cases,  which,  though  the  trials  be  generally 
public,  are  carried  on  privately;  as  crimes  against  the  state, 
or  ofiencea  of  such  a  uature  that  they  could  ikot  be  publicly 
tried  without  oScnding  public  morals?  What  kind  of  proo^i 
m  required  in  order  to  establish  the  guilt  of  the  accused 
in  different  cases,  and  what  means  of  defence  are  allowed 
them? 

In  the  mode  of  apprehending  a  suspected  person,  of  his 
ijetention  and  treatment  until  he  be  condemned  or  acquitted, 
Ue  his  individual  rights  respected  as  much  aa  the  public 
nfety  ia  guaranteed  by  his  arrest  ?  if  not,  observe  to  what 
degree  the  arrest  and  detention  are  arbitrary,  harsh  and 
ignominie  us,  and  if,  in  the  prison,  the  merely  suspected  are 
ecmfimnded  with  convicted  criminals  who  are  already  under- 
going a.  part  of  their  punishment.  Does  the  detention  of 
we  suspected,  last  only  as  long  as  is  absolutely  necessary 
lor  bringing  on  and  going  through  with  his  trial,  in  order 
that  the  innocent,  (for  the  suspected  may  prove  to  be  so), 
aty  not  be  unjustly  kept  in  painful  suspense,  and  deprived 
of  their  hberty,  or,  in  the  case  of  guilt,  that  the  effect  of 
prompt  retribution  may  not  be  lost  by  useless  delay  ? 

Is  the  arrested  individual,  wheu  his  innocence  is  proved, 
iudemaified  after  his  acquital,  for  the  injury  he  has  sus- 
tained, and  completely  reinstated  in  his  honour  and  his 
iMtune? 

As  for  what  regards  prisons,  sec  the  article  Cities.  Are 
the  provincial  prisons  on  the  same  footing  with  those  of 
the  capital,  and  to  what  kind  of  inspection  are  they 
tubjected  ? 
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Ih  the  execution  nf  the  sentences  of  the  Uw  rendered 
BuflicieDtljr  public  uid  solemn  to  produce  a  beDeficial  eSed 
on  llie  multitude,  or  the  reverse  ;  u  ii  but  too  frequently 
iho  case  Î  Are  executions  performed,  whenever  it  is  pom- 
hie,  at  the  place  where  the  crime  was  ccmtmitted  ? 

iiesid(;s  the  exercise  of  justice  by  authoritT  of  govpm- 
meiit,  are  there  any  particular  individuals,  classes,  or  bodies, 
having  the  privilege  of  holding  courts  of  justice,  with 
power  of  life  and  death  T  Who  are  ^e  so  privileged,  and 
what  il  the  effect  of  such  a  state  of  things?  Are  sny 
persons  or  places,  who  and  what,  privileged  to  grant 
asylum,  and  frustrate,  by  that  means,  the  ends  of  justice» 

To  what  extent  may  the  tribimals  be  influenced  by  in- 
preme  authority,  or  bribed  by  individuals?  What  steps 
arc  taken  to  discover  errors  and  abuses,  and  to  reform  them, 
together  with  obsolete  or  injurious  cuatomsy 

Are  the  laws  the  aame  for  étrangers  as  for  natives;  if  not, 
in  what  does  the  difference  consist;  are  the  cotioncrwi 
allowed  to  preserve  their  own  laws,  or  are  they  forced 
to  adopt  those  of  the  conquerors  ;  in  the  former  case,  in 
what  does  the  difference  of  the  two  codes  consist,  and  wh» 
is  observed  to  be  the  result  of  these  varioxis  legisUtJMw 
m  retarding  the  amalgamation  of  the  conqnerçd  with  ih* 
conquerors  f 

Is  there  any  secret  police  or  svBtem  of  efpkmnge,  «nd 
what  is  its  result  on  the  public  mind  and  morals  ? 

What  crimes  are  the  most  frerjuent.  and  to  what  fM* 
may  thsy  be  attributed  ;  to  climate,  to  the  swlein  of  edum- 
tion,  or  to  the  government  individually,  or  to  all  tli*M 
united?  What  means  might  be  adopted  to  remedy  lh«f 
moral  evila,  and  what  have  hitherto  been  the  obstacli:)  tn 
their  adoption  ? 

To  all  these  and  many  other  observations  of  n  similM 
nature,  should  be  added,  the  annual  expense,  particular  uw 
total  of  the  whole  justiciarv  orgnniîation  of  the  slate;  b» 
whom  and  how  it  is  defrayed,  by  whom  the  judges  iw 
lawyers  are  appointed,  &c. 
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SECTION  IV. 

FINANCE. 

*  Taxes.— As  all  revenue   is   derived  definitively  from 

F  Kent  or  Profil»,  or  Salary,  so  every  tax  must  ultimately  be 

E-BBÎd  by  one  or  other  of  these  sums,  or  by  all   of  them 

r  iogetlicr.  Tbe  following  four  maxims  of  Adam  Smitb  should 

■Iways  be  borne  in  niind,  whenever  we  would  direct  our 

■ttentioD  to  the  system  of  taxation  in  a  country  ; — 

Firat  Maxim. — The  subjects  of  a  state  should  contribute 
to  the  support  of  the  government,  each  in  proportion  lo 
Ua  meims  ;  that  is  to  say,  in  proportion  to  the  revenue 
he  enjoys  under  the  protection  of  the  state.  The  expenses 
of  the  government  are  with  regard  to  ;the  individuals  com- 
posing a  great  nation,  what  the  expenses  of  management  are 
to  the  co-proprietors  of  an  extensive  domain,  each  of  whom 
Ù  obliged  to  contribute  in  proportion  to  the  share  he  has 
in  the  property  of  such  domain.  The  strict  observation  or 
the  neglect  of  this  maxim,  constitutes  what  is  called  equality 
or  inequality  in  the  distribution  of  taxes.  Every  species  of 
taxation  which  falls  definitively  on  one  only  of  the  three 
kind«  of  revenue,  is  necessarily  detective  and  unequal,  in  as 
much  aa  it  does  not  effect  the  other  two. 

Second  Maxim. — ^The  amount  of  taxation  to  be  paid  by 
«ach  individual,  must  be  determined  and  not  arbitrary.  The 
time  of  payment,  the  mode  of  payment,  and  the  sum  to  be 
paid,  must  all  be  defined  and  rendered  clear,  not  only  to 
the  contributor,  but  to  every  one  else.  When  this  is  not 
the  case,  every  one  subjected  to  the  payment  of  a  tax,  is 
placed  more  or  less  at  the  discretion  of  the  collector,  who 
may  thon  either  increase  the  amount  of  contribution  from 
animosity  towards  the  contributor,  or  extort  money  or  pre. 
«enta  by  exciting  the  fear  of  being  overcharged.  The  un- 
certainly of  the  taxation  favours  insolence,  and  tends  " 
corrupt  a  class  of  men,  generally  odious  to  the  peojile,  ei 
when  they  are  neither  insolent  nor  corrupt.  The  cert 
knowlijdge  of  what  each  has  to  pay  is,  In  matters  of  taxation, 
"  "■'"  t  Buch  importance  that  even  a  considerable  degt**, 
«  3 


y 


346  PiKincB. 

of  inequality  in  the  tax  iUelf,  is  nothing  like  so  great  an  evil 
as  the  smallest  degree  of  uncertainty. 

Third  Maxim, — Every  tax  should  be  collected  at  the 
time,  and  according  to  the  mode  presumed  to  be  the  most 
convenient  for  the  contributor.  A  tax  upon  the  rent  of 
lands,  or  upon  houses,  should  be  made  payable  at  the  usual 
time  when  the  renta  are  collected,  for  it  is  probable  the 
contributor  is  then  most  able  to  pay.  AU  taxes  on  con- 
sumable articles  of  luxury,  are  ultimately  paid  by  the 
consumer,  in  a  way  very  convenient  to  him  ;  he  pays  by 
degrees  as  he  purchasea  the  articles,  and  being  free  to  buy 
or  not,  it  must  be  his  own  fault  if  ever  he  experiences  any 
great  inconvenience  from  such  taxes.  • 

Fourth  Maxim. — Every  kind  of  taxation  should  bo 
arranged  as  to  take  as  little  money  aa  possible  out  of  the 
jiockets  of  the  people,  beyond  what  is  actually  received 
mto  the  treasuiy  ;  and  also  the  least  possible  time 
shoiJd  elapse  between  the  payment  made  by  the  coiv 
tributors,  and  the  deposit  of  the  money  in  the  puhhc 
treasury. 

The  traveller  will  therefore  note  whether,  in  regulating 
the  taxation,  attention  has  been  paid  or  not  to  these  fotu 
flindamcntal  maxims,  or  whether  the  system,  being  con- 
formable to  one  or  more  of  them,  ia  not  so  to  the  rwJ, 
and  which. 

Let  us,  however,  enter  into  a  little  more  detail  on  thii 
interesting  subject. 

Is  there  a  land-tax,  that  is,  a  tax  on  the  rent  of  Isndsi 
is  such  tax  determined  according  to  a  fixed  census,  or  does 
it  follow  all  the  variations  to  which  the  revenue  of  tlw 
land  is  liable,  so  aa  to  rise  or  fall  in  proportion  to  the 
amelioration  or  neglect  of  its  cultivation  ?  In  the  fonn* 
case,  whst  kind  of  valuation  was  taken  as  a  basis  for  fixini 
the  tax,  and  in  the  latter  oase  what  proportion  is  established 
between  the  rent  and  its  taxation.     As  the  latter  modct> 

"  Many  persons,  lioweier,  are  of  opinion,  that  excise  does  Ut  l*" 
TÉnr  WDrst  species  o/  Uiation,  as  having  s  direct  teudeacf  to  cnsM 
ana  main UÏD  higb  piicei.  We  oannot  liere  go  into  the  diicnsaidi  o( 
this  eilensive  subject.  Certain  il  is,  as  wo  have  remuked  in  &  (oiW 
put  of  this  wQik,  tliat  one  eQ'oct  of  excise  dues  is  lo  moke  tbs  p«!^ 
ps;  tvico  aa  much  in  ihe  shape  of  Imcs,  is  is  receivad  inio  W 
Ireaaury.  Bui  many  persons  prefer  paying  a  gienler  mm  inihil""! 
run,  bj  imperceptible  dogroM,  than  a  less  sum  upon  the  whob,  if  i*  I* 
required  in  a  large  amouut  at  one  payment. 


mott  injudicious,  it  is  not  generally  followed  :  when  Elie 
other  system  prevails,  endeavour  to  ascertain,  whether 
every  necessary  care  has  beea  taken  tliat  the  distribution 
of  the  tax  may  be  equitable  and  conformable  to  the  maxima 
above  quoted  ? 

It  may  be  remarked  that  a  fixed  tax,  though  perfectly 
well  imposed  in  its  origin,  may  become,  in  time,  very  un- 
equal ;  therefore,  wherever  there  exists  such  a  tax,  note 
should  be  made  of  the  time  when  it  was  established  ;  what 
was  the  proportion  between  the  tax  aud  the  revenue,  and 
what  have  been  the  variations  in  this  proportion  during  a 
certain  number  of  years.  la  the  actual  proportion  the  same 
in  all  the  provinces  or  different;  and  to  wnat  may  the  dif. 
ference  in  the  proportion  generally  as  regards  different 
qiocbs,  or  in  different  parts  of  the  country  at  the  same  time. 
be  attributed,  and  what  are  its  effccta  ? 

What  is  the  actual  amount  of  the  land  tax,  if  it  be  fixed  ; 
ud,  if  it  followB  the  variations  in  the  value  of  land,  what 
was  the  original  amount  of  the  tax  when  first  catablished, 
ind  tlie  sum  now  paid  into  the  treasury  for  the  same  land  f 
,  We  may  still  further  observe  that,  when  the  tax  ia  invari- 
ld>Ie,  ifthe  prosperity  of  the  country  causea  the  rents  to  riae, 
tbe  difference  in  the  proportion  between  the  revenue  and  the 
•'Ux  ia  in  favour  of  the  proprietor;  and  that,  on  the  contrary, 
when  the  rents  fall  below  what  they  were  when  the  tax  was 
trst  laid  on  the  land,  the  difference  is  in  favour  of  the  trea- 
■uy.     In  like  manner  an  increase  in  the  value  of  money, 

«oe  tbe  first  catabliahmcnt  of  a  fixed  tax,  is  a  disadvantage 
tbe  proprietor,  and  a  decrease  in  the  value,  a  disadvan- 
!■«  for  the  treasury. 

,  There  are  different  ways  of  imposing  a  tax  on  land  ;  aome- 
HBes  it  is  according  to  the  presumed  value  of  the  produce  of 
die  soil  ;  sometimes  according  to  the  actual  rents,  the  leases 
heing  registered.  But  as  the  proprietor  and  the  farmers  may 
combine  to  defraud  the  treasury,  it  ia  deairable  to  know  what 
neaaures  are  adopted  by  the  govermnent  to  ensure  the  due 
^jment  of  the  tax.  How  is  the  tax  paid  ;  is  it  in  money,  in 
^"Toduce,  by  sennces  wholly  or  in  part  ? 

When  the  tax  is  paid  hi  produce,  does  the  govermnent 
';e  such  produce  at  a  fixed  and  invariable  price,  or  accord- 
to  tbe  market  price  at  the  time  of  collection  ?     Do  the 
lectors  take  the  produce  on  the  apot,  or  are  the  contribu- 
obliged  to  transport  it  to  distant  store  houses  ;  and,  in 
:,  ij|  tbe  expense  for  the  tranaport  deducted  or  not 


from  the  unmint  o£  the  tax  ?  Is  any  deduction  made  in  the  land 
tax  when  the  proprietor  cultivatos  hii  land  himself?  La  there 
any  differvDcc,  and  what,  in  the  tax  levied  on  the  lands  of  the 
clergy,  and  those  of  the  lay  population;  those  belongicelo 
the  nobility  and  the  commons  ¥  Do  the  mihtaiy  and  oiLer 
■cnrants  of  the  state  enjoy  any  immunity  from  the  land  tu  I 
Upon  what  grounds  have  such  distinctions  been  made 
what  is  iheresnll  of  them  Ï 

Do  the  crown  lands  pay  any  thing  to  the  treasury  * 
eases  where  it  is  customary  for  the  crown  to  grant  the  use  of 
lands  or  domains  for  a  certain  time  in  recompense  of 
vices  rendered  to  the  state,  are  such  lands  charged  or 
with  a  tax  ;  and  if  so,  is  such  tax  the  aame  as  that  on  other 
lands,  or  less,  and  in  what  proportion? 

The  tax  upon  land  is  very  burthensome  in  some  countries 
where,  being  proportioned  to  the  produce  of  tjie  soil,  it  bii 
the  disadvantage  of  being  very  irregular  and  uneqiul.  A 
given  quantity  of  the  produce  oeing  according  to  circom- 
stanccs  equivalent  to  very  different  proportions  of  the  rent 
or  revenue.  Many  states  have  been,  and  in  Asia  sttll  are, 
supported  by  a  tax  proportioned  to  the  produce  of  the  staj, 
and  not  to  the  revenue  it  brings  to  the  proprietor.  But,  if 
we  except  China,  perhaps  there  is  hardly  any  country  when 
such  a  mode  of  taxation  does  not  produce  the  greatest  incon- 


A  house  is  a  capital  represented  hy  the  cost  of  its  constric- 
tion; it  ought,  therefore,  to  give  a  return  equal,  at  leut,  to 
the  interest  of  the  money  expended  upon  it,  if  the  money  were 
lent  at  the  usual  rate  anil  on  good  seciuity,  with  as  much  more 
as  is  necessary  for  keeping  the  house  in  constant  repair;  other. 
wise,  it  would  fall  uito  ruin  and  the  proprietor  lose  his  capital. 
But  besides  the  house,  the  land  on  which  it  stands  mint  be 
considered.  If  the  proprietor  of  the  house  he  not  at  the  sane 
time  proprietor  of  the  laud,  which  is  commooly  the  ewe, 
particularly  in  cities,  the  owner  of  the  house  muat,  in  addi- 
tion to  the  rent  he  derives  from  his  house,  receive  a  tnlD 
equivalent  to  the  rent  he  pays  for  the  land  ;  and  when  be  ii 
proprietor  of  the  land  as  well  as  of  the  building  upon  it,  be 
should  receive  the  rent  for  both  house  and  land. 

The  rent  of  houses  considered  in  themselves  depends  on 
their  size,  their  magnificence,  and  the  conveniences  and  s^ 
commodations  they  afford.  The  rent  of  the  land  on  which 
houses  are  built  or  to  be  built,  depends  Upon  the  siluatioa,  die 
extent,  &c.     Of  two  houses,  in  other  respects  equal,  but  S- 


"1 


349 

ferontly  situated,  the  renta  will  be  proportioned  to  the  ad- 
Tontages  of  the  situation.  Hence  the  rents  of  houses  depends 
partly  on  the  advantages  afforded  by  the  bouses  them- 
selres,  and  partly  on  their  situation. 

A  tax  upon  houses  is  an  unequal  tax  ;  when  paid  by  the 
tenant  it  tails  partly  on  himself  and  partly  on  the  owner  of 
the  soil.  It  is  one  of  those  taxes  which  falls  indifferently  on 
the  three  sources  of  revenue  ;  rent,  profit,  and  salary. 

When  such  a  tax  exists,  ascertain  how  it  is  imposed  ;  ii  it 
in  proportion  to  the  revenue  derived  from  the  houses,  or  re- 
snJatea  by  the  cost  of  construction.  Do  houses,  not  inha- 
bited, pay  ?  Who  pays  the  tax,  is  it  the  proprietor  or  the 
tenant?  When  a  house  is  occupied  by  the  proprietor,  does 
he  pay  in  proportion  to  the  rent  he  would  have  received  if 
he  had  let  it,  or  otherwise,  and  how  Î  At  what  time  ia  the 
tax  collected  ;  what  proportion  does  it  bear  to  the  rent,  and 
what  is  the  annual  amount  of  the  tax  for  the  whole  country  1 
Im  the  taxation  uniform  for  all  kinds  of  houses,  those  in  the 
ODontTy  as  well  as  those  in  cities  and  towns,  and  for  all  times 
alike,  or  are  there  any  exceptions,  and  if  so,  what  is  their 
nature  and  on  what  are  they  founded  ¥  Sometimes  it  is  not 
the  house  but  the  rent  of  the  ground  on  which  it  is  built  that 
ia  taxed,  in  this  case  the  tax  falls  wholly  on  the  proprietor  of 
the  «oil  ;  a  mode  which  has  the  advantage  of  not  increasing 
the  rent  of  the  houses,  and  consequently  dwa  not  discourage 
bonding  enterprize. 

Houses  are  taxed  in  various  ways  in  different  countries; 
in  BOme  according  to  the  number  of  fires  ;  in  others,  the 
nnmber  of  windows,  8tc.  ;  modes  of  taxation  very  burthen- 
aonc  on  many  accounts  and  very  unequal,  and  which  effect 
(he  poor  more  than  the  rich.  The  natural  tendency  of  a  tax 
on  windows  is  to  lower  rents  (not  to  speak  of  injurious  effects 
on  the  architectural  beauty  of  buildinçs_). 

The  revenue  or  profit  derived  from  a  capital,  divides 
itself  naturally  into  two  portions,  1st,  that  which  pays  the  in- 
terest ;  and  2nd,  that  which  exceeds  what  is  necessary  for  the 
payment  of  the  interest.  The  latter  portion  cannot  be  di- 
rectly taxed,  but  the  former  may  ;  and  that  without  increas- 
ing the  rale  of  interest  on  money.  The  rate  of  interest 
depends  solely  on  the  demand  for  money  compared  with  the 
mipply.  It  is  commonly  believed,  that  the  actual  quanti^ 
of  money  in  a  country  affects  the  interest  so  as  to  lower  it 
when  there  is  a  great  deal;  but  the  contraiy  has  been  satis- 
(•  &ctoiily  proved,  so  that,  while  the  proportion  between  caçi- 
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tal  and  the  demand  for  it  remaiiu  the  same,  the  rate  of 
intercRt  cannot  be  eSected  by  &  tax  on  the  profits  of  capital. 
Kevertheleas,  there  are  two  circumataiicea  which  prevent 
the  imposition  of  a  tax  ou  the  interest  of  mooey.  1st,  the 
amount  of  a  capital  in  money  can  hardlv  be  luiown,  if  ils 
posaessor  chooses  to  keep  it  a  secret;  besiaes  which  it  ïanitt- 
ject  to  constant  fluctuation.  2ad,  one  may  export  oae'i 
capital  to  a  country  where  the  interest  it  bears  is  not  taxed, 
and  thus  deprive  one's  owa  country  of  the  benefits  that  would 
have  accrued  ttom  the  employment  of  the  exported  capital. 
A  consequence  greatly  to  be  dreaded. 

Wherever  such  a  tax  exists,  how  is  it  imposed  and  in  vhal 
proportion  ;  how  is  it  collected  and  what  does  it  produce 
the  treasury  of  the  country* 

There  are  taxes  which  bear  principally  on  the  profits  of 
certain  industry,  these  fall  ultimately  on  the  consumen;  il 
may  nevertlielesa  be  unequal  ;  as,  for  instance,  when  luge 
and  small  dealers  arc  taxed  alike  ;  notwithstanding  whidu 
this  inequality  is  sometimes  an  advantage,  as  where  it  is  de- 
sirable to  limit  the  number  of  small  retad  spirit  dealers,  kt. 
Care  must  be  taken,  however,  not  to  fall  into  the  opposite  ex- 
treme, which  would  convert  large  dealers  into  great  monopoli- 
sers, to  the  iigury  of  consumers.  It  is,  moreover,  very  dlmcmll 
to  distribute  such  a  tax  with  equality  ;  (br  there  is  often  inorf 
business  done  in  little  shops  than  in  large  ones.  A  tax  m 
shops,  therefore,  can  never  be  an  equal  tax,  luiless  recoutM 
were  hod  to  the  most  annoying  measures,  such  as  the  fre- 
quent domiciliaty  visits  and  examinations  of  appoinUii 
agents.  If  sych  a  tax  exists  tn  a  country  every  thiag  r^snl- 
iug  it  should  be  noted  ;  with  the  sum  to  which  it  amouali 
annually,  and  the  consequences  which  result  from  it. 

There  is  another  kbia  of  tax  imposed  upon  the  presumed 
profits  of  those  who  hold  lands  of  others  by  farmige  ot 
lease  ;  this  kind  of  tax,  under  the  name  of  taiUe  perton^ 

Eroduced  in  France  in  1773  upwards  of  forty  railLons  of 
vres  :  It  is,  however,  the  tax  iii  which,  of  all  others,  tht 
maxims  above  alluded  to  are  the  most  neglected.  It  tend" 
in  a  thousand  ways,  says  Smith,  to  discourage  agricultURi 
and  consequently  to  dry  up  the  principal  source  of  the  wealth 

A  Capitation  tax  is  also  very  bad,  it  is  sometimes  levieJ 
on  liree  men,  or  oidy  on  serfs  ;  sometimes  on  both.  In  the 
first  esse,  it  is  a  bad  kind  of  tax,  for  it  is  often  arbitiaiy; 
and  when  levied  upon  serfs  or  slaves,  where  the  land  caniiBl 
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be  cultivated  without  them,  it  is  as  injudicious  as  a  tax  on 
beasta  of  kbour.  The  tax  on  slaves,  says  Smith,  falls  wholly 
on  the  planters,  as  they  are  at  the  same  time  owners  and 
brmcrs  :  but  we  are  of  a  difiereut  opinion,  and  to  us  it  ap- 
pe*iB  clear,  that  a  tax  on  slaves  falls  ultimately  on  the  con- 
mnnea  of  Uie  articles  fiimished  by  the  planter. 

A  tax  ou  servants  is  a  tax  on  expenditure,  and  therefore 
aaûinilates  with  a  tax  on  articles  of  coosumptioa:  this  tax 
betus  heaviest  on  the  middle  classes. 

The  conveyance  of  property  of  all  kinds  by  inheritance, 
vnd  of  immovables,  as  land,  houses,  &c.  between  persons 
"  ■     ;,  is  taxed  in  certain  countries,  and,  in  the  first  < 
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maybe  so  directly;  whereas,  in  the  second  case,  it  can  be  so 
ocd^  indirectly,  by  means  of  stamps  and  registration. 

Inheritances  are  frequently  taxed,  but  in  dlflerent  pro- 
portions, according  to  the  relationship  of  the  heirs  and  otiier 
circumstances. 

In  some  countries,  the  charge  of  stamps  is  regulated  ac- 
cording to  the  nature  of  the  act  ;  in  others,  according  to  the 
vaine  of  the  property  transferred,  and  in  some  places,  as  in 
Holland,  the  duties  on  stamps  and  registration  is  determined 
«ither  way  according  to  circumstances. 

The  tax  or  duty  on  the  conveyance  of  property  by  will, 
Uls  ultimately,  as  well  as  immediately,  on  the  person  to 
vbom  the  property  is  transmitted.  The  duty  on  the  sale  of 
lands,  and  old  built  houses  falls  altogether  on  the  seller; 
that  on  newly  built  houses  falls  on  the  buyer.  The  duty 
On  stamps  and  registration  of  contracts  for  loans  of  money, 
&Ua  wholly  on  the  lender;  the  duties  of  like  kind  in  law 
Moceedings  falls  entirely  on  the  parties  pleading;  they 
Qlminish  for  both  parties  the  value  of  the  disputed  object. 

En  general,  duties  upon  the  transfer  of  property,  of  what- 
ever Ënd.areimore  or  less  disadvantageous,  as  they  encroach 
Upon  the  capital  of  those  who  entertam  none  but  productive 
labourers,  to  increase  the  revenue  of  the  Sovereign,  who 
Wtertoins  scarcely  any  but  the  unproductive  class.  Taxes 
of  this  kind,  however  assessed,  are  always  injurious. 

The  stamp  duty  on  playing  cards,  though  classed  with  the 
dattes  above  mentioned,  are  of  a  very  different  nature. 

In  general  the  traveller  should  observe  whether,  in  the 
Country  he  examines  or  would  describe,  there  are  any 
duties  or  taxes  imposed  upon  the  transfer  of  property;  and 
"--    ■ — ;  hat  cases,  under  what  circumstances,  and  under 


tax  prnducea  annually,  and  ita  cemseqnences  on  the  general 
prosperity  of  the  countiy,  or  on  that  of  certain  classes,  oron 
particular  branches  of  ioduBti^;  in  a  word,  all  the  dctaili 
which  may  be  interesting  on  this  subject. 

The  salaries  of  workmen  are  every  where  regulated  by  the 
demand  for  labour  and  the  mean  price  of  provision».  So 
long  as  these  remain  the  same,  a  uirecl  tax  on  the  price  of 
labour  can  have  no  other  effect  than  that  of  raising  it  ■ 
little;  but  there  arc  cases  in  which  such  a  tax  is  moH 
iitiurious  and  absurd  ;  notwithstanding  which,  it  exisb  in 
several  countries.  As  it  is  differently  imposed  in  difierent 
countries,  it  is  necessary  to  observe  how  it  is  regulated: 
what  proportion  it  bears  to  the  salary  ;  whether  every  kind 
of  labour  be  taxed  alike  or  differently,  and  the  r«asoo  rf 
such  diversity;  whether  some  kinds  of  labour  ore  quite 
exempt  from  taxation,  and  which  ;  on  whom  the  principal 
weight  of  the  tax  falls;  what  it  produces  annually;  its 
effects  on  industry  in  geueral,  and  on  certain  branchet  ia 
particular. 

The  taxes  which  bear  indistinctly  on  all  kinds  of  rerenat 
are  a  Capitation  lax,  and  the  faxes  on  artielet  qfeonétitnptiim. 

With  regard  to  a  capitation  tax, — having  already  netl- 
tioned  it,  we  will  merely  add,  that  it  rarely  produces  »o  mad 
as  was  expected  from  it. 

As  for  taxes  on  articles  of  consumption  we  have  ipokea 
ofthem  generally  under  the  article  fivTCM»;.  Sect.  CoMWnci. 
We  shall,  however,  give  in  this  place,  a  few  more  de- 
tails on  the  subject.  The  distribution  made  by  Adnn 
Smith,  between  objects  of  necessity  and  those  o(  Inxniy, 
appears    to    us    hardly    admissable.     He   calls   strong  li- 

Îiiors,  beer,  and  wine,  in  countries  where  the  latter  i» 
le  ordinary  beverage,  objects  of  luxury  ;  for,  aaya  he,  "• 
man  may  abstain  from  these  without  incurring  the  slightcal 
blame."  This  is  true,  but  for  a  porter  in  London,  beer  ti 
OS  necessary  as  the  shirt  on  his  back.  Hume  deBucs  Inxm 
"Great  reSnement  in  the  satisfaction  of  the  senses."  We 
shall  not,  however,  enter  into  any  discussion  of  the  vtrious 
définitions  of  luxury.  It  is  clear  that  every  article  of  coo. 
sumption  is  either  necessary  or  superfluous  ;  the  extrema 
M^  well  known,  but  it  is  difficult  to  determine  where  acctt- 
«ity  ends,  and  superfluity  begins.  It  is  evident  that  «  tu 
which  bears  upon  objects  of  consumption  generallv.  mml 
bear  upon  those  of  absolute  necessity,  as  well  as  upon  thorn 
of  the  most  refined  luxury. 
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A  tax  apoQ  objects  of  necessity  raises  the  price  of  labour 
in  proporaon. 

A  tax  on  objects  of  luxury  does  not  necessarily  raise  the 
price  of  labour.  Adam  Smith,  considering  porter  as  a 
loxury,  says,  that  when  the  price  of  this  article  was  raised 
it  did  not  raise  the  price  of  labour,  but  this  we  think  may 
be  in  some  measure  attributed  to  the  diminution  in  the  price 
of  sundry  other  articles  consumed  by  the  working  classes  ;  a 
diminution  restdtiug  from  the  perfection  and  multiplication 
of  machinery,  and  which  allowed  the  labourer  to  consume  as 
much  porter  as  before,  without  any  augmentation  of  his  salary. 
In  bet,  workmen  receive  in  the  way  of  salary  only  as  much  as 
à  necessary  for  their  maintenance.  If  then  any  object  of 
ordinary  coDsmnption  should  be  raised  in  price,  their  salary 
iinut  necessarily  rise  in  proportion,  unless  some  other  object 
or  object»  are  lowered  in  price,  so  that  the  general  expendi- 
ture remains  the  same. 

Wherever  tlieir  exists  a  direct  tax  on  objects  of  consump- 
tion, whether  it  be  on  those  of  absolute  necessity  or  on 
objects  of  luxury,  a  note  should  be  taken  of  the  objects 
taxed,  of  the  rate  of  taxation,  and  the  sum  which'each  fur- 
nisbes  annually  to  the  treasuiy.  How  is  the  tax  imposed  ; 
doea  the  consumer  pay  an  aiuiual  sum,  and  what,  for  the 
privilege  of  consummg  certain  commodities,  or  are  the 
irticles  themselves  taxed,  while  still  in  the  hands  of  the 
merchant  or  dealer,  before  selling  them  to  the  consumer? 
Some  objects  are  more  advantageously  taxed  according  to 
the  first,  and  othcrsaccordingto  the  second  mode.  In  some 
eoontriee  both  modes  exist  simultaneously.  The  greater 
namber  of  taxes  and  duties  on  objects  of  consumption  come 
under  the  head  of  Custom-house  and  Excise  dues  ;  of  which 
*c  have  already  spoken  ;  for  although  in  different  countries 
they  may  bear  different  names,  in  fact  they  almost  all  belong 
to  the  one  or  the  other  class  of  contributions.  Besides  the 
tixea  we  have  mentioned  there  are  others  of  greater  or  less 
importance  according  to  particular  circumstances,  as,  for 
ioatance.  Transit  dues,  imposed  upon  merchandize  which 
merely  passes  through  a  country.  How  arc  such  dues  regu- 
lated; on  what  kind  of  merchandize;  when  and  how  are 
ther  paid,  toid  what  do  they  furnish  t 

ïn  certain  countries  afocTztee»  are  taxed;  nothing  can  be 
more  just  than  this  in  every  respect  ;  but  it  is  a  kind  of 
tax  not  easily  determined  or  collected.  It  ought  to  he 
proportioned  to  the  amount  of  revenue  consumed  out  of  the 
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countTji  and  this  proportion  should  be  greater  thsn  on  any 
other  revenue,  because  capital  exported,  not  only  im- 
poverUhea  the  country  to  the  uniount  of  the  sums  exported, 
but,  deprives  it  of  the  benefit  that  would  accrue  trom  A 
expenditure  at  home. 

Certain  countries,  in  certMn  cases,  are  in  the  habit  of 
r&iain^  money  by  what  is  colled  a  voluntary  contribution  ur 
subscription,  in  lieu  of  certain  grievous  and  difficultly-col- 
lected taxes.  Where  such  is  the  case,  note  the  nature  of  the 
tax  which  is  by  this  means  avoided  ;  how  the  coDtribuiica  is 
arranged,  and  the  amount  it  furnishes. 

There  may  be  other  kinds  of  taxes  but  we  think  «e  bm 
named  the  principal.  The  reader  who  would  study  ihii 
subject  should  consult  the  works  of  Smith,  Say,  Sismondi, 
Mallhus,  Slorch,  Sec,  Stc.  As  also  the  memoirs  of  those 
statesmen  who  have  written  on  finance  in  general,  or  on 
particukr  departments  of  it. 

We  will  now  merely  add  that  besides  the  partinl  obscrvaliotit 
to  be  made  on  each  separate  kind  of  tax,  it  should  be  noted 
whether  or  not  the  system  be  uniform  for  all  parts  of  the 
country  ;  and,  if  not,  what  are  the  provinces  m  wbich  s 
different  mode  or  rate  of  toxatiou  obtains,  together  with  the 
nature  and  reaBon  of  the  difference  ;  whether  the  taxes  art 
collected  by  government  officers  or  whether  they  are  Csnned; 
in  the  latter  case,  ia  the  price  fixed,  or  is  a  preference  eivca 
to  the  highest  bidder?  What  is  required  of  him  whoftrml 
the  taxes,  and  what  is  the  extent  and  the  hmits  of  hit 
authority  to  enforce  the  payments  ?  Are  the  fomten 
allowed  to  become  monopolizers  of  certain  commodities  j 
and  if  so,  of  what,  or  ia  this  prohibited  ?  When  the  taxes 
are  levied  by  government  agents,  howia  this  body  organized; 
how  many  tax  gatherers  are  there,  and  what  is  tlietr  pgwvr 
and  their  emoluments  ;  what  kind  of  control  is  exercised 
over  this  class  of  persons,  or  do  they  act  arbitrarily  1 

All  kinds  of  taxes,  dues,  rates,  and  duties  of  whatsoever 
denomination,  direct  or  indirect,  should  be  inquired  intd  ; 
the  objects  or  persons  assessed,  and  the  effects  of  ibesetaxM, 
&c.  on  the  general  industry-  of  the  country,  or  on  particulu 
branches  of  it  ;  the  sums  furnished  by  each  to  the  treasury, 
and  the  expense  of  collecting  ;  whence  the  total  net  pi«duoe 
of  the  taxes  is  easily  obtained.  What  are  the  fixed  regnls- 
tions  and  the  general  result,  good  or  bad,  of  the  sysUO 
and  mode  of  taxation  established  in  the  country  ¥ 

What  is  the  present  annual  revenue  of  the'  «tale  ;  has  il 
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increaaed  or  diminished,  and  to  what  amount,  for  the  last  ten, 
twenty,  or  thirty  years? 

Where  services  of  any  kind  form  part  of  the  revenue  of 
the  govermnenl,  what  may  be  the  value  of  these  in  money. 
Wonid  not  heller  service  be  obtained  if  that  amount  were 
collected  in  money,  and  expended  in  paying  for  the  re- 
quired service  ¥ 

What  supplies  the  greatest  portion  of  the  revenue  Ï  Are 
the  mines  of  the  precious  meials,  of  diamonds,  kc.  the  ex- 
elusive  property  ol  the  sovereign,  or  dues  he  merely  reserve 
to  himself  a  portion  of  the  produce  ;  in  either  case,  what 
do  thege  objects  (Vimish  annudly? 

Are  fines  and  conQscations  regarded  as  an  important 
■ODTce  of  revenue;  and  to  what  may  these  amount  an- 
mailjl 

Are  there  any  state  lotteries,  and  what  do  they  furnish 
jreariy? 

In  civilized  countries  the  JI?f<^;MM^  is  a  source  of  revenue, . 
isd  Bs  such  its  produce  should  here  be  noted. 

In  cases  where  the  ordinary  sources  of  revenue  are  in- 
lufficient  for  the  expenses  of  the  state,  what  are  the  modes 
lâopted  by  the  government  in  order  to  procure  more  Ï 
Don  it  contract  loans  ;  and  if  so,  what  are  the  securities 
it  (tfcrs,  and  the  interest  it  gives?  Is  the  government 
Kmarkable  for  good  faith  with  its  creditors  or  the  reverse? 

Is  there  a  national  debt;  what  is  its  amount,  and  that  of 
the  interest  annually  paid  to  the  creditors  of  the  state? 
ttow  has  this  interest  varied  at  different  times  ;  is  there  a 
linking  fhnd,  and  what  is  its  efTects  in  diminishing  the 
Entioiua  debt  *  Does  the  country  owe  any  thing  to  any  other 
country,  and  which  ;  what  is  the  amount  of  this  particular 
debt;  when  and  on  what  occasion  was  it  incurred,  and 
how  is  it  paid  off? 

We  have  hithertospoken  only  of  government  taxes  J  there 
ire  others  tliat  are  called  rates  and  which  are  local,  levied 
tiy  local  authorities,  and  the  produce  applied  to  local  pur- 
I^Me^  ;  these  are  generally  very  different  in  différent  places, 
"id  are  liable  to  constant  variation  according  to  circum- 
«loncrs  ;  their  nature  and  every  thinz  regarding  them  shoiUd 
be  noted  by  the  traveller  who  would  obtain  or  communicate 
utefiil  observations  on  the  pecuniary  burthens  to  which  the 
inhabitants  of  a  country  are  subject. 

DEMESNES  OF  THE  SOVEREIGN,— Besides  the 
KQTCPS  of  revenue  already  enumerated,  the  sovereign,  in  all 


poaMMe*  lands  to  m  gnaber  or  leas&aioiiiil  ;  scJ 
Ml  extent  of  theM  maj  be  dMrimenUl  orttdfaatageoui 
e  country  acoordiug  to  circumstancea. 

Il  is  erident  that  u  wealth  is  powor,  the  greater  the 
wealth  of  the  wavmiga,  the  greater  his  poirer  ;  and  when 
this  wealth  i*  entailed  upon  him  as  sovereign,  he  is,  ao  long 
as  be  «ball  live  or  reign,  independent  of  his  subjects  ÎM 
supplies,  and  may  commit  loKuy  acts  detriiuentAl  to  the 
welikre  of  the  state. 

Crown  lands  are  aometiineB  alienable,  and  when  snch  ii 
the  case,  they  are  found  eventually  to  lie  greatly  reduced; 
as  sovereigns,  in  order  to  supply  tbeir  necessities,  are  in  Ùks 
practice  of  selling  portions,  or  give  them  away  in  reward  of 
service.  This  has  been  the  case  in  Eneluid,  and  the  result 
has  been  to  render  the  sovereign  entirely  dependent  on  tb« 
cotintry  for  the  necessary  means  of  upholding  the  dignity  of 
the  crown.  In  despotic  countries,  the  sovereign,  jcaluoi  àS 
maintaining  his  power,  seldom  alienates  the  crown  Isndi  (o 
any  great  extent,  limiting  bis  generosity  to  granting,  in  nt- 
ward  of  services,  the  revenues  only  of  certain  lands  fcr  » 
stated  number  of  years  or  for  life. 

Besides  the  alienable  domains  of  the  Crown,  there  iit 
others  which,  according  to  the  laws  of  some  oountriw, 
cannot  be  alienated  by  the  sovereign,  such  as  the  palace, 
gardens,  hunting  grounds,  the  crown  jewels,  and  platf,  te 

The  sovereign  may  abo  have  private  property,  subJKl 
either  to  the  laws  which  regulate  property  in  general,  or  to 
particular  laws;  as,  for  instance,  a  law  declaring  that,  upos 
the  sovereign's  death  all  hia  private  property,  not  dis{KMe>l 
of  by  will,  shall  revert  to  the  state  ;  or  that,  whatever  Hi- 
vate  property  the  sovereign  may  have  been  posseaacd  of 
before  ascending  the  throne,  becomes  state  property,  sul 
his  debts  chargeable  upon  the  public  treasury,  itc. 

STATE  DOMAINS  are  those  which  belong  to  the  state. 
It  is,  of  course,  in  Constitutional  Monarchies  only,  thatlbr 
state  can  have  domains  separate  from  those  of  ^e  ctuwn. 
The  state  domains  are  administered  by  particular  autbantitSi 
and  the  profits  arisiug  from  them  usually  applied  to  special! 
purposes. 

In  certain  countries  the  whole  territory  is  regarded  as  tht 
puticulnr  property  of  the  sovereign  who  di8|)08eB  of  it,  »• 
well  as  of  the  lives  of  his  subjects  at  pleasure.  Even  in  cifK 
liied  suites  the  sovereign  occasionally  reserves  to  himsaif 
certain    portions    of   conquered    countriea    or    provinces, 
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to  dispose  of  at  pleasure;  such  was  the  case  with  Na- 
poléon. 

The  traveller  should  note  every  thing  connected  with 
Demesnes  of  the  crown  and  of  the  state;  their  origin,  extent 
and  nature  ;  the  manner  in  which  they  «re  administered  and 
the  atinual  profit  thcv  yield.  What  are  the  effects  on  agri- 
raltore  of  the  possession,  by  the  crown,  of  large  portions  of 
land  ?  If  the  peasants  of  the  crown  lands  are  serfs,  do  they 
enjoy  any  privileges  beyond  those  of  the  serfs  of  other  lands; 
and  if  so,  what  is  their  nature?  Have  the  state  demesnes  and 
those  of  the  crown  increased  or  decreased,  and  from  what 
oases,  &c.  ? 

In  some  countries  the  crown  exercises  certain  monopolies 
which  are  very  lucrative  ;  whenever  this  is  the  case  the  cir- 
aumstance  should  be  noted  ;  marking  the  object  and  nature 
of  the  monopoly,  what  it  produces  ammaOy,  and  its  effects 
Ml  the  industry  of  the  country. 

EXPENDITURE.— The  expenditure  of  the  state  com- 
ptises,  in  highly  civilized  countries,  the  following  principal 
itema,  viz.  Charge  of  collecting  the  revenue  ;  the  interest 
of  the  public  dett;  the  expenses  of  Civil  government, 
iDclnding  the  sovereign  and  his  family,  his  and  their  state 
and  household  ;  the  salaries  of  governors  of  provinces,  &c  ; 
of  the  justiciary  and  other  branches  of  administration  ;  of 
diplomatic  agents,  and  expenses  of  diplomacy;  the  mainte- 
nance of  the  army,  navy,  and  ordnance  ;  annuities,  pensions, 
allowances,  &c.  ;  bounties;  pubUc  works;  educational  and 
other  government  establishments,  &c.  What  is  the  annual 
«mount  for  each  of  these  objects,  and  is  each  proportioned 
to  tlie  greatness  and  power  of  the  state,  to  its  rank  in  civili- 
Mtion,  to  local  circumstances  and  foreign  relations,  and  par- 
linUarly  to  the  advantages  which  the  country  derives  from 
each. 

Does  the  government  pay  any  stibsidies  to  other  countries, 
if  M,  to  what  country,  and  to  what  amount  ? 

What  is  the  proportion  between  the  revenue  and  the  ex- 
penditure and  what  portion  of  the  fixed  revenue  enters  again 
nto  circulation  among  the  public,  by  the  expenditure  of  the 
■tate  ?  Ascertain  if  possible  what  portion  of  the  expenditure 
of  the  state  is  employed  reproductive ly  * 

Whenever  war,  or  other  particular  circumstance,  necessi- 
tates on  the  part  of  the  government  an  extraordinary  expen- 
diture, what  means  are  employed  looblain  the  requisite  fundsf 
Is  it  by  additional  taxes,  if  so,  of  what  kind;  or  by  loona; 
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number  of  Iviuo  û  veij  gnal  ;  or  at  WaA  the  gnu  Qumba 
dC  bones  tbat  would  be  oxemmtj,  «onld  iiiiumii  the  o> 
penae  bcjand  «D  pcMsibîEtj  of  remonenboB.  On  puticub* 
oceaaooB,  bowerer,  bonea  an  nied  aa  lor  "      ' 


Wilb  regard  then,  to  the  Letter  Poet  ettahlûbment  of 
eoontij,  th«  tnveiier  ^wnld  note,  in  addition  to  what  we 
have  pointed  ont  in  the  article  Towxs,  the  ctrcumcumalaucai 
joat  staled,  and  RLcfa  others  aa  wiU  readU;  occur  to  him  ;— 
aa  whether  letters  are  pud  hj  weight,  or  diatance,  or  botht 
the  extreme  wdgbt  tbat  ia  allowed,  and  the  rates  and  moda 
d  payment  ;  the  decree  of  celeiitf  and  aafe^  of  letter  ciia' 
riagc,  and  whether  or  not  letters  are  inspected  or  are  liatilt 
to  be  opened  and  read.  How  ii  the  admiiustratioii  organiaei, 
what  are  the  salaries  of  the  seTeral  persons  eniploj'ed,  sot 
to  what  kind  of  controul  are  the;  subjevl  ?  ^^'liai  means  uc 
taken  to  secure  integrity  oq  the  pan  of  the  letter  carrien, 
and  how  are  they  jjiumhed  for  abuse  of  confideuce  ?  How  it 
the  business  transacted  at  the  principal  or  central  office  }  U 
a  word,  note  every  thing  relating  to  this  most  importui 
subject 

The  quickest  mode  of  conveyance  is  oHen  insufficient 
and  hence  ^vemment  intelligence  and  orders  are  onen  con- 
veyed by  TelcCTaph»  or  Semaphors,  When  these  radst  tlit 
traveller  should  note  tlic  lines  on  which  tliey  are  establishcdi 
the  distances  of  the  stations,  the  mode  of  conveying  intel- 
ligence by  day  and  night  signals,  aud  the  rapidity  wità 
which  intellJgeDce  is  by  this  means  conveyed. 
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SCIENCE  AND  LITERATURE. 


SECTION  I. 

SCIENCES. 


MORAL  PHILOSOPHY.— Of  aU  sciences  the  first  un- 
questionably  is  the  science  of  life,  or  morals.  There  have 
been,  and  still  are,  various  systems  of  philosophy  which, 
m  they  are  founded  on  different  primary  views  seem,  in 
flleir  conclusions,  to  diverge  so  much  the  more  as  the 
kndamental  principles  or  premises  have  differed,  and  as  the 
RMonings  upon  them  have  been  more  logical.  An  atten- 
tive observer,  however,  will  soon  discover  points  of  resem- 
Uince  in  almost  all  the  systems,  and  that  they  differ,  merely 
because  they  are  but  partial  and  incomplete  views  of  one 
vd  the  same  object.  If  the  disputes  regarding  the  nature 
of  man  were  confined  to  mere  theoretical  speculation  they 
would  be  of  little  real  importance  ;  but  as  it  is  impossible 
that  our  actions  aiid  lives  should  remain  uninfluenced  by 
ie  ideas  we  have  of  the  nature  of  man  and  the  inten- 
tion of  his  being  ;  so  the  principles  of  philosophy  acquire 
tile  greatest  importance  from  the  practical  results  to  which 
tile?  lead. 

There  are  no  societies  in  existence,  not  even  the  most 
ttvage,  whose  principles  of  action  may  not  be  referred  to 
Kttie  one  or  other  of  the  various  philosophical  systems 
^ch  have  been  propounded  ;  but  philosophy,  as  a  science, 
il  the  result  of  civilisation,  and  although,  where  moral  phi- 
ksq>hy  is  studied  as  a  science,  there  is  little  doubt  but  that, 
b  many  cases^  the  principles  on  which  it  is  founded  are  dé- 
fi 
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livable  avm  the  manners  and  habita  of  the  people;  still 
these  very  manners  and  habits  arc  in  their  turn  modified  by 
the  predominant  system  of  morality  inculcated  directly  of 
indirectly  in  the  literature  of  the  country.  The  literature  of  ■ 
people,  therefore,  may  serve  as  a  criterion  of  their  morali; 
but  we  mean  at  present,  to  direct  the  attention  of  the  tn- 
veller  more  particularly  to  the  science  of  Moral  Phi]o80pl9 
as  taught  in  the  schools.  Observations  of  this  kind,  as  wt^ 
have  already  hinted,  can  only  be  made  in  civilized  ststet; 
in  barbarous  countries  the  traveller  wilt  confine  hinudr 
to  discovering  the  chief  principles  of  action  of  the  nktioa, 
and  referring  them  to  a  particular  slate  of  mental  develop- 
ment, resulting  from  causes  which  he  will  find  it  moat  ia>  ' 
teresting  to  investigate,  , 

We  have  said  that,  in  the  various  systems  of  monl 
philosophy,  there  arc  certain  points  of  resemblance  ;  nor  ca  ' 
it  be  otherwise,  the  object  being  one  and  the  same,— ihl 
greatest  sum  of  happiness^  Now,  as  the  nature  of  man  il 
independent  of  our  ideas  of  it,  Uie  happiness  wc  aim  tf  : 
must  be  reguJated  by  our  nature;  and  hence  all  systcBi 
of  moral  philosophy,  however  much  they  may  dive^  il 
their  course.must  converge  in  their  conclusion  ;  and,  wbeit 
they  do  not,  men  will  act  agreeably  to  their  common  nalur* 
and  general  interests,  despite  the  principles  of  the  schooln 
Indeed  the  precepts  inculcated  by  ethical  writers  are  gent- 
rally  the  same;  their  doctrmes  differ  only  as  to  the  motina 
of  human  actions  and  the  operations  of  the  intelligence. 

Of  the  various  principles  which  have  been  chosen  by  Uw 
founders  of  philosophical  sects  as  bases  of  their  respectivf 
Systems,  we  may  mention  the  following,  to  which  all  Ùd 
mve  existed,  however  modified,  may  be  ultimately  refemd: 
1 .  the  love  of  self,  or  desire  of  happiness  ;  2.  sociabili^,  ot 
the  desire  of  being  usciul  to  our  fellow  creatures  ;  3.  obcdft» 
ence  to  God,  and  the  desire  of  pleasing  Him;  4.  the  deal» 
of  acting  in  conformity  with  abstract  notions  of 
5.  the  desire  of  perfecting  ourselves.  Now  it  u  eai 
that  these  are  only  so  many  different  roads  li 
mately  to  the  same  end.  Thus,  egotinn,  rightly  ' 
induces  sociability,  inculcates  obedience  to  G< 
desire  of  perfecting  ourselves,  &c.  In  like  m&i 
volence,  is  egotism  under  another  form.  Thus,  aU  thMT 
several  motives  of  action  are  good  in  themselves,  and  mbe» 
rightly  understood.  But  the  purest  doctrines  may  be  per- 
Vertod,  and  the  various  motives  of  action  just  enumer^ed, 


when  miaunderatood,  may  bycome  corrupt,  and  lead  to  the 
most  dangerous  coDBi'quencL's. 

£very  individu^,  consciously  or  not,  acta  from  some  one 
or  the  other  of  the  above  principles,  or  analogous  ones; 
and  tlie  principle,  whichever  it  may  be,  is  ever  found  to  be 
conformable  to  his  character,  his  passions,  his  temperament, 
-  «r  to  have  been  determined  by  the  strong  impressions  of 
feuMrly  education.  But  the  traveller  must  take  an  extended 
~ 'ew,  and  although  there  will  necessarily  be,  in  the  countiy 
I  examines,  as  there  is  in  every  assemblage  of  men,  dis- 
~le8  of  every  school,  he  will  always  lind  that  there  is  one 
idominating  system  of  moral  philpsophy.  He  must 
refure  observe  what  this  is,  and  how  far  it  is  conibrmable 
I  the  institutions  and  character  of  the  nation  ;  whether  or 
it  it  atreagthcns,  or  is  opposed  to  the  religious  and  poli- 
1  doctrines  that  are  taught  ;  and  what  influence  this 
iement  or  opposition  has  on  the  conduct  of  individuals 
d  the  general  happiness  of  the  people. 
■The  system  of  moral  philosophy  which  prevails  among 
wple  is  almost  always  the  result  of  their  manners  and 
JODU  ;  but  the  relation  is  not  always  equally  apparent. 
e  traveller,  therefore,  will  do  well  to  observe  by  what 
_»  the  one  has  led  to  the  other,  and  how  tar  the  system 
■  morals  has  remained  the  same,  wliile  Ihc  genera)  cha- 
ter  and  manners  of  the  people  may  have  changed  ;  or 
,  »  iir  the  study  of  moral  philosophy  has  tended  to  correct 
[ifaotionaof  the  duties  of  individuals  and  of  societies,  and  of 
I  natural  rights  of  man,  so  as  to  improve  civil  and  ^li- 
-\  legislation,  and  ensure  the  greatest  sum  of  happmess 
'm  greatest  number. 

i  moral  philosophy   much  studied   abstractedly,  as  a 

;  per  ae.,  or  is   it   neglected  ;    is  it  taught  in  the 

t  ;  does  it  form  a  branchof  national  education?    What 

B  the  writings  in  which  are  to  be  found  the  most  perfect 

'  asition  of    the  principal   philosophical  system  of  the 

;  has  it  met  or  does  it  still  meet  with  any  decided 

m  ;  and  if  so,  from  whom  and  to  what  extent,  and 

Eat  ia  likely  to  prevail  ? 

METAPHYSICS. — Foralong  time  the  domain  of  Science 

m  a  mere  metaphysical  waste,  where  those  who  travelled 

igh  it,  thought  they  could  discern  objects  at  a  distance 

e  they   saw  nothing  distinctly.     Fortunately,   there 

up  at  last  a  few  rational    sceptics,  who,   doubt- 

f  the  truth  of  the  scholastic  doctrines,  would  no  louget 
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b«  satisfied  witli  barrcii  spcculatioi»  and  relined  sab- 
tilty,  and  who,  accordingly,  introduced  a  critica]  spirit  of 
investigation  ;  tbey  divided  and  circumacribed  the  sciencM; 
and  each  chose  some  particular  object  of  research  to  whick 
he  confined  his  efforts.  Hair-splitting  dialectics  gave  pkcs 
tn  a  close  examination  of  nature,  and  of  her  operations 
The  facultiea  of  the  intelligence  were  clasacd,  defined,  i 
limited  ;  men  began  better  to  understand  the  nature  of 
instrument  which  they  had  at  their  disposition,  (the  mindjj 
and  made  use  of  their  intellect  in  the  only  rational  way,  Eft 
proceeding  in  their  investigations,  from  the  known  to  (H 
unknown,  by  experiment  and  observation  ;  and  by  tki 
mean»  and  a  happy  application  of  a  few  universal  axioatf 
attained  a  nearer  approximation  to  truth.  Principles,  ricl 
in  beneficial  results,  very  soon  covered  the  vast  field 
human  kiiowledge  widi  useful  Ihiita,  and  converted  the  dfc 
main  so  long  stcril  into  a  luxuriant  garden  ol'  oie 
beauty. 

But  from  the  fact  of  the  scholastic  philosophy  barinf 
given  place  to  a  sounder  aystem.we  are  not  to  infer  thetota 
neglect  of  metaphysics.  Men  still  continued  to  inve5ti_ 
the  iiHtuTG  and  operations  of  their  owa  minds,  the  reblian 
of  causes  and  effects,  and  endeavoured  to  ascertain  the  ori? 
gin  of  things.  The  chief  difference  lay  in  the  mode  of 
soning  ;  and  ns  nothing  tends  more  to  quicken  the  intcll«ti 
and  improve  the  judgment,  than  that  close  ratiocinatiai^ 
which  is  the  more  essential  as  tlie  objects  are  leas  [talpabiat 
8o  are  we  far  from  approving  of  that  sweeping  proscriptiaB 
of  metaphysics,  advocated  by  some.  There  is  no  doubt  thit 
many  sound  doctrines  have  been  obscured  by  the  melaph^ 
sical  treatment  of  them  ;  but  this,  together  witli  the  «a» 
attempt  to  discover  what  must  ever  be  beyond  the■phi^ra  of 
human  knowledge,  is  the  abuse  of  metaphysics.  Troth  li 
the  great  object  of  all  m et^i physical  enquiry,  and  it  is  iropoi- 
sible  to  distinguiith  truth  from  error,  when  wc  u^e 
Bubjecfa  beyond  the  comprehension  of  finite  minda. 
from  the  fact  that  metaphysics  can  lead  to  nothing  in  tnvt* 
tigalions  of  this  kind,  we  are  not  to  conclude  thul  it  isdtb 
gether  a  useless  science  ;  such  a  conclusiou  would  be  ■ 
abaurd,  as  to  deny  the  utility  of  a  ladder  because  it  « 
serve  ub  to  scale  the  moon. 

Whenever  projier  subjects  are  treated  roetapbyaicslty,  (ui 
we  may  observe  by  the  way  that  the  most  positive  scianwi 
are  metaphysical  abstractions,  when  pubhed  to  their  extrou 
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its),  and  such  treatment  of  them  leads  to  truths  which  the 
diligence  approves,  the  science  of  metaphysics  then  he- 
oes  for  the  mental  eye,  what  magnifying  classes  are  for  the 
terial  organ,— 4t  renders  sensible  and  evident,  facts  whose 
itence  cannot  be  denied,  though  beyond  the  sphere  of  our 
lided  perceptions.  It  may  perhaps  be  said  that  we  are 
e  eonioundmff  metaphysics  with  logic  ;  we  will  not  dis- 
e  about  words  ;  there  is  a  false  and  subtle  dialectic,  as 
re  is  sound  metaphysical  reasoning  :  it  is  of  the  latter  we 

Metaphysics  then,  by  teaching  us  to  use  our  mental  facul- 

t  with  acuteness,  sharpens  the  intellect,  discovers  to  us 

aj  shades  of  difference  in  objects  which  appear  the  same, 

t  assimilates  objects  seemingly  different.  By  these  means 

orrects  the  judgment  and  purifies  the  taste.    There  are 

sUectual  truths  and  truths  of  sentiment,  as  well  as  physi- 

and  mathematically  demonstrable  truths  ;  and  the  man 

ose  mind  is  most  susceptible  to  the  former,  will  be  the 

St  likely  to  make  a  right  use  of  the  latter,  so  far  then  is 

«physical  science  use^  ;  we  speak  not  of  its  abuse. 

lie  traveller,  in  directing  his  attention  to  the  state  of  the 

ices  in  a  country  will  not  &il  to  ascertain  that  of  meta- 

ics,  its  use  or  abuse,  the  degree  to  which  it  is  culti- 

l  and  the  particular  objects  to  which  it  is  directed; 

est  works  on  the  science,  and  its  most  eminent  dead  and 

*  professors. 

LITICAL  ECONOMY  AND  LEGISLATION.— Po- 

economy,  including  the  statistical  data  on  which  it  is, 

«old  be,  founded,  is  comparatively  a  new  science  ; 

I  it  is  now  taught  in  several  European  universities, 

ny  books  have  been  written  upon  it  ;  but  nothing  can 

more  vague  and  unsatisfactory  than  the  different 

which  have  been  broached,  of  which  there  are  four 

1  ones  ;  1st,  that  of  the  economists  who  founded  all 

ctrines  of  national  wealth  on  agriculture  ;  2d,  that 

gards  commerce  as  the  main  source  of  wealth  ;  3dy 

h  gives  the  preference  to  manufactures;  and  4th, 

uestionably  the  most  reasonable,  which  considers 

\s  equal  and  co-relative  elements  of  national  wealth. 

all,  the  science,  (if  that  deserve  the  name  which  is 

a  mass  of  hypotheses  more  or  less  ingenious  and 

elucidated,  but  continually  contradicted  by  facts,) 

isettled,  and  offers  very  few,  if  any,  axioms  of 

plication.    The  elements  of  the  so  called  science 
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of  political  economy,  are  in  themselves  so  various  sua 
fluctuating,  and  the  circumatanceB  which  detennine  this  vu 
nation,  go  difficultly  traceable,  in  many  cases,  to  tbeir  pii' 
mary  causes,  that  it  will  probably  be  lung  «re  any  invariàUe 

Ïrinciplea  shall  he  discovered,  which  legislation  can  pioft 
y  SB  a  means  of  increasing  national  wealth  and  picspentT. 
Indeed  tlie  edification  of  the  science  has  been  begun  M> 
fore  the  necessary  materials  have  been  collected  ;  for  a  ln]| 
series  of  statistical  data  must  be  obtained  belbre  any  thing 
like  a  right  judgment  can  be  formed  on  many  of  the  subjei" 
of  political  economy  ;  and  it  is  but  as  yesterday,  even 
England,  that  the  importance  of  such  data  has  been  ja- 
ceived.  Therefore,  on  this  Bubject  all  that  the  traveller  en 
do,  is,  to  ascertain  as  far  as  possible,  to  what  extent  politied 
economy,  as  a  science,  is  cultivated  in  the  country,  and  wlal 
ia  the  system  which  prevails  and  on  which  the  législation  of 
the  country,  as  far  as  its  industry  is  concerned,  is  foundfd; 
how  long  the  system  has  been  acted  upon,  and  «bat  bin 
been  the  results  ;  whether  or  not  the  science  is  genenflf 
followed  and  encouraged  ;  whether  it  be  taitght  in  an  iK 
atract  manner,  dogmatical  and  positive  ;  or  whether  am  ^ 
been  taken  to  modify  its  doctrines  conibrmably  with  the  b 
cality,  the  state  of  civilization  of  the  countrj-,  the  ipirilrf 
its  inhabitants,  their  institutions,  &c.  This  modificaticai  ■ 
alone  capable  of  rendering  the  principles  of  the  science  ui(( 
cable  ;   and  if  it  be  not  national,  it  cannot  but  be  piqwt- 

The  elements  of  political  economy  exist  in  every  coa 
even  though  the  name  of  the  science  be  unknown , 
these  elements  are  nothing  more  than  the  national  induit^ 
and  the  reaction  of  its  various  kinds  one  upon  the  other/- 
To  observe  this,  however,  in  a  manner  to  arrive  «t  any  poi' 
tive  conclusion,  requires  more  time  than  a  traveller  usad^ 
^ends  in  one  place,  or  can  devote  to  one  subject  ;  moiepir- 
ticularly  if  the  country  has  made  certain  advance!  it 
civilisation,  and  is  at  once  agricultural,  ntanu&cturing  ui 
commercial  ;  for  it  is  not  sufficient  to  observe  these  indusnid 
in  themselves,  but  the  influence  of  climate,  laws,  relùiol 
manners,  government,  Sec,  exercise,  each  and  all,  a  povnft) 
influence  on  industry,  and  complicate  the  problem  lo  b 
solved.  Many  of  the  particular  observations  to  be  majetf 
these  matters  will  be  found  in  the  different  chapters  of  Âl 
present  work, 

LegalalioH. — We  have  elsewhere  treated  of  the  obser» 


(ioiis  to  be  made  on  the  practical  legislation  of  the  countrj  ; 
we  speak  of  it  here  as  a  aoience.  The  traveller  will  ascertain 
whether  laws  form  a  part  of  the  curruntium  of  the  universi- 
ties ;  whether  or  not,  the  rights  of  man  are  taught  ;  the  Ro- 
taim  law;  the  canon  law;  customs;  the  practice  of  the 
court*  ;  the  political  law,  &c.  Are  these  subjects  much  stu- 
died ?  Is  the  mass  of  the  people  well  acquainted  with  the 
laws  of  their  country  *  "  Crimes, "  says  Beccaria  "  will  be  so 
much  the  more  rare,  aa  the  text  of  the  taws  shall  be  read  and 
I  juderstood  by  the  greater  number  of  men. 

MATHEMATICS.— The  rigorous  demonstrations  of  Ma- 

''■matics,  which  admit  of  nothing  that  is  vague,  have  naturally 

i  men  to  apply  its  principles  to  all  those  sciences  which 

'    of  it  Astronomy,  Navigation,  Geography,  Physics  and 

inic»  owe  the  great  progress  they  have  made  to  mathe- 

1  formula;  even  music  is  susceptible  of  mathematical 

taonstration,  and  Geometry,  so   essential  to  the  arts  of 

I,  by  lending  its  forms  and  its  language  to  the  phenomena 

■CajBlalliBation,  has  raised  Mineralogy  to  the  rank  of  an  exact 

'  !nce.     Thus  it  is,  that  the  almost  infinite  application  of 

LhematicB  haa  constituted  it  one   of  the  most  useful  of 

a,  and  it  is  accordingly  every  where  taught  in  civilized 

mtries.' 

e  two  ways  of  teaching  the  mathematics,  the  one 
tlytical  the  other  synthetical  ;  both  have  their  peculiar 
nrantagea.  In  visiting  the  universities  of  a  country,  its 
iblic  and  private  schools,  the  traveller  will  enquire  into  the 
'^gne  of  importance  attached  to  mathematics,  and  whether 
p  instruction  in  this  science  is  confined  to  theory  alone,  or 
aether  its  practical  applications  are  fidly  developed.  Has 
t  country  at  on^  time  produced,  or  is  there  now  living  in 
[  any  mathematicians  of  extraordinary  ability  t  Are  the 
'liematiCB  considered  essential  to  the  mechanical  arts,  and 
efore  generally  taught,  or  are  the  meehauical  arts  left 
tirely  to  practice  and  accidental  improvement,  &c. 
FHYSICS  AND  CHEMISTRY.— Physics,  ornatural  phi- 
»pby,isperhapsthemoBtinterestingofallthescienccs.  The 
toy  of  the  causes,  hidden  to  the  vulgar,  of  the  innumerable 
«  and  phenomena  with  which  we  are  surrounded,  ia  an  oc- 

_iatton  which,  while  it  satisfies  the  mind,  has  a  happy  influ- 

Mice  on  the  heart.  He  who  ia  occupied  with  the  study  of 
nature  has  no  time  foTpublic  orprivateintrigue;  and  discover- 
ing on  all  hands, order  and  harmony,bis  character  is  improved, 
while  his  mind  becomes  enlightened  and  bis  soul  elevated. 


Sut  indcpendeDt  of  those  poweriul  motives  to  the  stud;  of 
natural  philosophy,  there  is  yet  another  ;  and  one  that  is  itdl 
more  important  to  the  great  mass  of  mankind, — its  practical 
utihty  :  for,  scarcely  ts  a  law  of  nature  discovered,  but  it  ti 
immediately  applied  to  the  satisfaction  of  some  of  our  wanu: 
we  may  alsoadd,  that  Superstition,  the  d&ughler  of  Ignorance, 
loses  tier  empire  over  the  mind  in  proportion  as  man  bccomct 
more  enhghlened.  For  these  various  reasons  it  is  that  wï 
find  Physics  now  so  generally  taught. 

What  we  have  said  of  Physics  applies  equally  to  Chemiiby, 
a  science  which  since  the  establishment  of  the  new  Domeo- 
clature  has  led  to  many  important  discoveries,  and  has  been 
of  most  exlensive  utility  to  the  arts. 

The  age  in  which  we  live  is  eminently  utilitarian,  and 
science  is  now  only  regarded  in  proportion  as  it  presents  nae- 
fill  results  ;  indeed  it  is  no  uncommon  thins  to  hear  many  of 
the  discoveries  of  modem  experimental  philosophy  treated 
as  mere  objects  of  curiosity,  but,  as  experience  lias  aiD|Jy 
shown,  all  such  discoveries  have  been  followed  by  UbctI 
practical  applications.  The  power  of  steam,  the  pbcnoDKBi 
of  galvanism,  electricity  and  magnetism,  the  polarïzatïoD  of 
light  and  its  chemical  action,  are  now  Cuniliar  inatanoncf 
the  truth  of  our  observation.  It  therefore  follows,  that,  in 
those  countries  where  physics  and  chemistry  flourish,  the 
uscfiil  arts  will  prosper,  and  the  inhabitants  enjoy  mort 
generally,  the  advantages  which  man  has  learnt  to  derive 
from  the  properties  of  bodies  and  the  laws  of  nature. 

The  application  of  steam  power,  the  hydraulic  press,  II10 
precipitation  of  metals  by  ealvanic  action,  by  which  copper- 
plates or  electrotypes  may  be  multiplied  to  infinity,  witn  the 
greatest  esse,  celerity  and  economy;  the  lighting  of  cities 
by  means  of  gas,  the  miner's  safety  lamp,  the  disinfection  of 
foul  air  by  chlorine,  &c..  are  so  many  trimnphs  of  modem 
science,  and  attest  the  utility  of  physicd  and  chemical  studies. 

The  traveller  will  therefore  observe  the  stale  of  physics 
and  chemistry  in  the  country  he  examines,  he  will  panico- 
larly  notice  whether  those  sciences,  generally  cultivated,  lead 
to  useful  applications,  and  in  each  case,  what  are  the  moft 
important  of  such  that  have  been  made  ;  or  whether,  on  th« 
contrary,  the  pertinacity  of  ancient  prejudice  prevents  lb* 
introduction  of  those  useful  innovations  in  art  and  agricul- 
ture, which  increase  an  hundred  fold  the  wealth  of  a  country. 
and  augment  the  comfort  and  well  being  of  the  people  in 
proportion. 
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MEDICINE. — If  the  increase  of  the  population  of  a 
■tat«  be  an  object  of  the  greatest  aolicitude  in  countries  not 
already  over  peopled,  every  thing  which  contributes  to  the 
preservation  of  human  life  must  be  of  paramount  interest. 

Indepeudeut  of  the  inclemency  of  the  seasons  and  the 
thousand  accidents  to  which  man  is  naturally  liable,  there  are 
other  causes  which  operate  powerfully  on  individual  health, 
and  arc  intimately  connected  with  the  established  institu- 
lions  of  a  country.  A  wine  and  paterual  govenimcnt,  seeks 
u  much  as  possible  to  diminish  the  homicidal  influence  of 
a  bad  climate,  and  pays  particidar  attention  to  all  those 
labours  which  may  be  mjurious  to  the  health  of  tliose  who 
*iecute  Ihem. 

If  in  the  choice  of  a  spot  for  building  a  ci^,  more  atten- 
don  were  paid  to  the  purity  uf  the  air,  the  good  quality  and 
the  abundance  of  the  water;  if  in  tracing  the  plan  of  a  city, 
the  breadth  and  direction  of  its  streets  were  determined  with 
due  regard  to  a  proper  circulation  of  air;  if  cleanliness  were 
more  strictly  eulbrced,  &c.,  there  is  little  doubt  but  that  the 
mortality  of  cities  would  be  greatly  diminished,  la  like 
manner,  if  the  pernicious  consequencea  which  reault  from  the 
inconsiderate  destruction  of  the  forests  were  duly  considered  ; 
if  all  pestilential  marshes  were  dried  up,  and  stagnant  waters 
carried  off,  many  diseaaes  would  be  prevented,  and  much 
effected  for  individual  happiness  and  the  general  advantage 
of  a  country.  The  extreme  wretchedness,  however,  of  the 
lower  classes  of  tbe  people  brings  them,  more  than  any  thing 
else,  to  untimely  graves,  and  deprives  their  country  of  hands. 

These  considerations  belong  to  internal  policy,  but  it  is 
curative,  not  preventive  means  that  are  now  to  occupy  our 
•ttentiou.  Man,  by  bis  very  nature,  is  subject  to  siclinoss, 
and  his  intelligence,  hie  experience  and  his  observations, 
have  led  bhn  to  the  discovery  of  remedies.  His  first  efforts 
in  the  healing  art  were  confined  to  tbe  knowledge  of  a  few 
simples  and  their  application.  In  the  virtues  of  a  few  plants 
he  aiscovercd  almost  all  that  was  necessary  to  cure  him  of 
the  few  coraplainta  to  which  he  was  liable  in  hia  primitive 
state.  The  congregating  of  men  in  cities,  their  forced  and 
•edeutary  occupations,  their  factitious  and  unwholesome  diet, 
ridiculous  and  dangerous  habits  ;  in  a  word,  luxury  and 
refinement  of  pleasures  have  considerably  Increased  tbe  cata- 
logue of  human  diseases,  and  hence  medicine  has  become 
a  science,  and  its  practice  a  profession.  Philosophy  has,  to 
a  certain  degree,  enlightened  the  progress  of  the  healing  art, 
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which  anatomy  end  the  great  discovery  of  the  circulation  of 
the  blood,  have  bo  greatly  advanced.  But  tf,  on  the  one  baud, 
the  number  of  able  physjciana  has  iucreaaed,  it  cannot  be 
denied  that  charletans  ore  still  more  numerous.  It  it 
dilTicutt  to  decide  whether  the  ability  of  good  physicians  al 
all  diminish  thi?  prevalence  of  disease  and  the  numbcT  of 
untimely  deaths  ;  but  every  one  must  agree  that  quacks 
convert  the  slightest  indjspositiou  into  an  incurable  tualadv, 
and  seldom  prolong  life. 

or  all  the  sciences  none  is  more  difficult  than  medicine, 
nor  is  there  any  one  more  important  in  its  results;  for  when 
it  failfl  to  diminish  our  sufferings,  it  unquestionably  aug- 
mcula  them  ;  and,  therefore,  no  object  perhaps  claims  more 
attention  IVom  a  wise  legislature  than  the  progress  of  Medi- 
cine. Surgery  is  a  positive  art  ;  with  a  perfect  knowledge 
of  the  anatomy  of  the  human  body,  finnncss  and  dexterity, 
a  surgeon  is  almost  certain  of  the  success  of  his  opemtiuss; 
it  is  not  BO  with  the  physician,  his  science  is  occult.  It 
is  imi>os8ible  for  him  to  know  before-hand,  and  witli 
certaintv,  the  effect  of  even  the  simplest  medicines,  and 
so  much  the  more  is  he  in  perfect  ignorance  of  the  cSed* 
that  will  be  produced  upou  tlie  organs  by  the  immenxK 
drugs,  mixed  up  in  all  proportions,  which  he  admiiiisten. 
The  ^'ery  diseases  themselves,  and  their  true  seat,  ore  con- 
cealed from  him  by  the  great  number  of  complicated 
symptoms  which  they  present;  thus  every  thing  in  his  sit 
ia  conjectural,  and  if  wc  except  the  discovery  of  a  few 
apecificH  really  efficacious,  such  as  bark  and  a  few  otbcr 
substances,  it  does  not  appear  that  medicine  has  advanced 
in  proportion  to  other  sciences.  We  have  seen,  it  is  Hue, 
more  than  one  Snngrado,  symptoms  have  been  multiplied, 
and  each  one,  however  absurd,  lias  had  its  day  and  iu 
partisans. 

From  these  considerations  it  would  appear,  that  medicint 
is  entirely  an  empyrical  and  almost  xiaelesa  science,  sod 
those  who  practice  it  dishonest  men  ;  but  it  is  not  allogethel 
thus,  and  though  we  have  but  a  poor  opinion  of  the  science, 
we  have  the  hiebest  esteem  for  many  of  its  profcsson.  Hh 
humanity  and  ai  a  m  teres  tcdn  ess  of  many  of  the  medical  pif- 
fession,  have  reflected  the  highest  honour  on  the  body  to 
wliich  they  belong  ;  consecrathig  their  lives  to  the  service  of 
suffering  humanity,  ollen  without  other  reward  than  an 
approving  conscience,  they  have  atoned  for  the  presumptii» 
ano  dishonesty  of  those  unworthy  members,  from  wniicS 
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tbeir  profession,  no  more  than  any  other,  is  wholly  free.  In 
^nerkl  it  may  be  «aid,  that  if  medical  science  is  not  what  it 
IS  to  be  wished  it  were,  it  is  leas  the  fault  ol'lhe  Faculty  than 
of  the  nature  of  the  science  itself. 

Nevertheless,  we  may  distinguish,  even  in  the  curative 
art,  the  reasonable  from  the  ridiculous.  An  exclusive 
imtem  is  bad  in  every  science,  in  medicine  it  is  dangerous. 
The  wisest  amongst  physicians,  is  he  who  establishes  hia 
practise  on  experience  and  the  observation  of  nature,  whose 
wholesome  operations  he  endeavours  to  assist. 

The  end  which  evurywise  administration  should  propose  to 
<itKlf,in  what  regards  physicians  and  their  art,  is,  to  remove 
M  &r  as  possible  the  causes  of  sickness,  and  to  watch  with 
attention  over  those  who  pretend  to  prevent  or  to  cure  our 
bodily  ailments. 

Besides  what  may  be  gleaned  from  the  foregoing  remarks, 
we  will  point  out  a  few  special  observations  which  the 
tnveller  should  make. 

Are  there,  in  the  country,  any  medical  schools  ?  Are 
they  org^n'SB*!  in  sui^h  a  way  that  the  ablest  physicians, 
men  of  real  merit  and  ability,  are  ambitious  of  becoming 
pmfessors  in  them  ? 

What  are  the  studies  to  be  followed,  and  the  exami- 
nations to  be  gone  through,  to  authorize  any  one  to  practice 
medicine  ?  Are  the  schools  maintained  at  the  expense  of 
the  government  or  of  private  individuals;  are  they  suffi. 
cientiy  provided  with  all  that  is  necessary  for  the  study  of 
Anatomy.  Chemistty,  Medical  Botany,  Physics,  in  a  word, 
Ibr  the  study  of  the  medical  science  generally,  and  the 
sciences  immediately  connected  with  it. 

May  every  one,  duly  qualified,  follow  the  practice  of 
medicine  ?  Are  there  any  laws  prohibiting  all  unquahfied 
persons  from  practising  medicine,  and  are  these  laws 
rigorously  enforced;  are  they  efficient  or  defective?  Are 
the  atiothecarieB,  compounders  and  retailers  of  medicines 
Mid  drugs  subjected  to  proper  regulations,  for  preventing 
the  evils  that  may  arise  from  their  ignorance  or  their  dis- 
honesty ? 

Is  the  publication  of  medical  works  and  journals  en- 
couraged, and  do  there  appear  many  treatises  on  particular 
diseaaca  f 

Is  there  any  particular  system  of  medicine  followed  in 
the  country,  and  if  so,  what  is  that  system  ;  is  it  conform- 
able or  not  to  the   nature  of  the   cUmate,  the  physical  J 


constiltition,  the  food  and  general  habits,  and  mode  of  life 
of  the  inhabitants,  &c.  ? 

Has  the  nation  much  or  little  confidence  in  the  efficacy  of 
medical  science  ?  Do  the  people  still  indulge  in  supersti- 
tious notions  regarding  the  infallibility  of  certain  medica- 
ments ?  Do  the  people  in  general  know  the  niedicsl  virtues 
of  the  common  plants  of  the  country;  do  the;  apply  tbii 
knowledge  with  success  ;  or,  being  ignorant  of  this,  are  they, 
nevertheless,  from  poverty,  forced  generally  to  treat  (hem- 
Bclveswhen  ill, and  thereby  frequently  increase  their  ailmcDUT 

Are  there  in  the  rural  districts  many  old  women  who 
pretend  to  be  possessed  of  infallible  remedies  and  recipes, 
and  if  so,  what  good  or  mischief  do  they  do  ? 

What  is  the  beneficial  or  prejudicial  influence  of  ibe 
ordinary  food  ofthe  people,  ana  particularly  of  ibelabouhi^ 
classes  ;  where  it  is  unwuolesome,  what  kind  uf  change  is  il 
possible  or  desirable  to  introduce? 

Are  there  any  particular  manufactures  or  arts  which  »i* 
prejudicial  to  the  health  of  those  engaged  in  them,  «btl 
processes  might  he  employed  to  render  these  labours  if 
hurtful* 

Are  there  any  endemic  diseases,  and,  if  so,  to  wh«l 
causes  may  they  be  attributed  ?  Have  the  people  imy 
particular  modes  of  treating  such  diseases,  and  wtiat  an 
they?  What  arc  the  most  commoo  diseases  of"  the  coiintiy; 
ana  what  are  those  which,  being  common  or  known  ia 
other  countries,  are  unknown  or  very  rare  in  the  counHJ 
the  traveller  is  visiting  ;  and  to  what  may  this  happy  ei- 
emotion  be  attributed  ? 

Is  vaccination  known  in  the  country?  what  atteutionit 
paid  to  its  propagation?  what  does  the  govenunent  door 
prescribe  on  this  subject  ?  Can  any  calculation  be  made 
of  the  probable  number  of  lives  that  have  been  Mved 
by  this  happy  discovery,  since  its  introduction  into  the 
country?  when,  and  by  whom  was  il  introduced}  doo 
the  small-pox  still  cause  any  ravages?  Are  the  people  gene- 
rally favourable  to  inoculation,  for  the  natural  or  the  cow- 
pox,  or  are  they  opposed  to  these  preventive  meosuraf 
What  public  or  private  establishments  are  there  for  As 
relief  of  suffering  humanity  ?  How  are  they  organised  «ad 
what  influence  have  they  exercised  since  their  foundationT 
Is  there  anything  yet  wanting  to  be  done  in  this  retpect, 
and  what  ? 

Are   murrairu  trequcnt   in  the  counti;,   what  animait 
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do  they  effect;  at  what  seasons  of  the  year;  what  may 
they  be  attributed  to  ;  how  are  they  treated,  and  what  steps 
are  taken  to  arrest  the  progress  of  the  contagion  ? 

The  success  of  the  medical  science  in  the  country  will  be 
best  shown  by  the  hospital  registers,  where  such  are  kept, 
and  may  be  relied  on  ;  for  they  detail  the  number  of 
the  sick,  and  the  nature  of  their  complaints,  with  the  num- 
ber of  cures  effected,  and  the  number  of  those  who 
soeciunb. 

These  and  every  other  observation  which  may  suggest 
itaelf  to  the  mind  of  the  traveller  should  be  made  by  him, 
if  he  would  have  a  competent  knowledge  of  the  state  of 
medical  science  in  any  country. 
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SECTION  II. 


LITERATURE. 

In  every  civilized  country,  whatever  may  be  its  insti- 
tutioiis,  there  exists  a  constant  relation  between  the  laws, 
Ae  morals,  the  customs,  the  arts  and  sciences,  and  litera- 
ture. The  principles  which  rebate  one  of  these  objects, 
affects  all  the  others,  so  that  it  is  impossible  to  arrest  the 
progress  of,  or  effect  any  changes  m,  the  one,  without 
affecting  all  the  rest. 

When  the  institutions  of  a  country  facilitate  the  natu- 
SÛ  progress  of  things,  and  exercise  such  influence  only  as 
•ii  necessary  for  the  prevention  or  repression  of  prejudi- 
dal  excesses  and  exaggerations,  they  all  advance  together 
towards  perfection  ;  wherever,  on  the  other  hand,  the  free 
development  of  man's  various  faculties  is  impeded  by  a 
dunuand  absurd  regulations,  every  thing  stagnates  or  re- 
tragrades  ;  and  those  governments  that  unwisely  seek  their 
safety  by  means  so  opposed  to  their  own  best  interests,  ever 
recognize,  sooner  or  later,  the  fatal  error  of  their  system. 
A  discontented  people,  paralyzed  efforts,  uncultivated  fields, 
.mined  manufactures,  innumerable  bankruptcies,  à  stagnant 


tenHhre»,  wêê  ^ 

dtB  banôm  of  ■  peenb 

n^  01  aovBcigBs,  aie  Ihe  wnck  nf  avAstfkn,  the  trtàl  tt 

low  md  aad  ecpcnenee  ;— bat  to  oar  aabfect. 

fte  literatiiK  ctf  •  pcophf:.  «e  Ime  nid,  keeps  pace 
Willi  iliiii  liiri.  thriri—mi,  fiii  fij  a  natanl  «nuwùaa, 
dme  objects  iJl  merei—  •  pecipiocjJ  inflaence  ;  k>  tliatil 
û  raffiaeat  ta  ofaaeivc  the  artnal  sble  cf  any  one  pl 
tbem,  to  enable  at  to  jodge  with  tclenble  certsintf  «f 
thereat. 

AltboDfh  the  litentme  of  m  cosBtij  be  as  niiMi 
M  the  aobjecta  npon  which  H  w  ponifate  to  write,  ik 
greater  number  of  woib,  will,  bowvrer,  be  on  tbtv 
«ubjecta  which  bear  the  doaest  reklkni  to  the  cbandcr 
and  institution  of  the  people.  Un»,  when  the  vreti  i> 
free  and  the  government  conatitotioinl,  there  will  be  a 
rrent  proportion  of  pobtical  works  and  tracts,  Bbowing 
Ute  active  part  which  the  nation  takes  in  public  aflaiis. 

Dehberative  and  forensic  eloquence  is  in  honoor  whereW 
the  discussion  of  state  affairs  and  judicial  proceedii^  si« 
|mblic.  In  such  case,  the  general  mind  is  naturally  dii^cwl 
towards  evcr^  thing  relating  to  civil  and  political  ri^ht.  A 
crowd  of  public  writers  send  forth  from  their  retreats  dwit 
essays  on  gciremments,  legislation,  &c.  Each  with  laoR 
or  less  talent,  profits  by  the  liberty  of  the  press,  to  disow 
the  advantages  or  inconveniences  of  public  meamrec,  ac- 
cording as  his  private  interest  is  benefitted  or  compromised 
We  shall  not  stop  to  consider  the  beneficial  effects  or  geatni 
propriety  of  the  right  of  this  free  publication  of  opinioDi: 
whenever  it  is  estaoliehed,  it  must,  if  not  abused,  be  6>\- 
lowed  by  tlic  happiest  effects,  since  it  cannot  exist  bill  in 
conformity  with  the  other  established  insittutiuos  of  I'x^ 
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country.  Be  it  remembered,  however,  that  as  liberty  de- 
generates into  ItcentiousacBS,  that  powerful  engine,  the 
uberty  of  the  pregg,  whea  misapplied,  becomes  a  dangerouB 
instrument  of  destruction,  instead  of  a  means  of  protection. 
The  liberty  of  speaking  and  writing  cannot,  of  course, 
exist  under  despotic  governments,  for  reasons  sufficiently 
obvious  to  all. 

In  free  countries,  there  daily  appears  a  multitude  of 
polemical  writings,  and  the  same  independence  of  spirit  by 
which  they  are  dictated,  stamp»  upon  them  a  noble  and  manly 
character,  which  reveals  their  origin.  Nor  is  the  Ircedom  oC 
which  we  are  speaking,  confined  to  writings  of  any  parti- 
cniiar  kind  ;  it  gives  birth  to  works  innumerable  on  every 
subject.  Many  readers  create  many  writers,  and  when 
much  is  written,  there  must,  of  necessity,  be  ^many  indiffe- 
rent and  many  utterly  worthless  publications.  Competition, 
however,  in  literature,  as  in  all  else,  excites  emulation,  so 
that  aniung  the  great  number  of  writers  many  will  be  tound 
of  suticrior  talent,  and  their  reputation  so  much  the  better 
established  as  they  have  proved  themselves  superior  to 
their  numerous  competitors.  Vanity  leads  thousands  to 
over-rate  their  ability  and  aspire  to  literary  fame,  and  the 
press  groans  under  the  accumulation  of  labour  it  lias  to 
perform.  Individual  liberty  places  the  greater  number 
above  opinion  in  all  that  is  purely  personal,  and  this  same 
freedom  gives  each  a  right  to  judge  of  the  public  actions  of 
public  men;  hence,  in  free  countries  there  is  much  ori- 
gm&lity  of  character,  and  while  tbe  most  absurd  and 
extravagant  opinions  and  doctrines  are  tolerated,  the  acts 
of  pnbhc  men  are  fearlessly  canvassed  and  attacked.  Every 
one  being  free  to  publiab  bis  reveries,  the  most  imprac- 
ticable projects,  the  wildest  schemes,  the  most  ridiculous  sys- 
tems are  found  mixed  up,  in  tbe  literature  of  a  free  people, 
with  the  happiest  conceptions  and  the  most  ingenious  specU' 
lationa.  Whatever  is  had  is  neglected  or  condemned,  what  ia 
indiffèrent  is  unnoticed  ;  the  extravagant  and  ridiculous  is 
laughed  at,  but  whatever  is  good  meets  with  attention 
and  is  rewarded  as  it  deserves,  Each  claiming  a  certain 
respect  for  his  own  opinion,  feels  bound  to  respect  the 
opinions  of  others;  hence,  there  is  a  degree  of  urbanity 
in  discu!,sion,  and  if  polemical  writings  sometimes  display 
bitterness  and  party  spirit,  it  is  generally  in  those  cases 
only,  where  the  discussion  bears  on  matters  intimately 
effecting  the  private  feelings,   prejudices,   or  interests  of 


the  partie*.     Ou  other  subject*  there  may  be  «rannthi  but 
it  will  bo  tempered  with  Naenity,  the  resaon  uf  which  il 

Kin;  the  discusBiong  are  on  things  not  on  their authork 
blic  opinion,  as  we  have  said,  has  nothing  to  do  with  aoj 
man  but  in  his  public  capacity,  provided  aJwitys  that  u 
DO  way  violate  the  laws;  and  just  in  propottion  as  u 
individual  u  judged  with  severity  in  his  public  cap», 
city,  so  ia  the  private  hie  of  the  individual  respected. 
No  where  is  libel  and  defamation  more  sflverely  punished 
than  in  free  cuuntrias,  and  hence,  personality  is  bonisbei 
from  all  public  discussions. 

Where  arts  and  sciences  flourish,  it  is  natural  to  expect 
ft  number  of  persons  will  write  on  these  subjects;  in  a 
highly  civilized  country  there  are  many  who  enjoy  leisUR) 
■nd  thus  poetry,  novels,  and  other  worka  of  imugiaatioa 
will  abound  ;  but  independent  of  the  fact,  that  literature 
and  the  belles  lettres,  will  be  more  or  less  cultivated  in  pni- 
purtiun  to  the  degree  of  civilisation  to  which  h  peé)ile 
has  arrived,  tl  is  essential  to  observe  that  they  will  br 
tinctured  by  the  prevalent  manners,  customs,  laws,  religias. 
climate.  &c.  They  are  influenced  by  all  the  iii»(ituti<Ui 
of  the  countiy,  and  in  turn,  influence  Ihom.  It  is,  there- 
fore, under  these  aspects  in  particular  that  the  travellei 
should  consider  the  literature  of  n  people  ;  we  will,  bowevri, 
say  a  word  of  tlie  principal  objects  comprised  under  ttu: 
geniïral  terms  literature. 

OF  THEOLOGICAL  WRITINGS.— It  is  to  be  hoped 
that  the  time  is  passed, uevcr  to  return,  and  which  il  wen  U 
be  wished  couhl  be  blotted  out  from  the  annals  of  (he  world, 
when  men  shad  each  others  blood  for  a  difierence  of  religl- 
ouB  opinion  ;  when  self-styled  Christians  attacked  each  ot^ 
in  writings  full  of  gall  and  animosity,  and  disputed  witb 
acrimony  and  diabolical  rage  upon  subjects  as  ridiculout  ■■ 
they  were  indecorous,  indecent  and  blasphemous.  In  the 
present  day  a  spirit  of  tolerance,  the  distinctive  feature  oC^ 
ace,  allows  each  one  to  adore  the  Great  Supreme  in  the  w^ 
dictated  by  his  conscience,  leaving  the  Divinity  sole  judgt 
in  a  cause  which  no  humiin  tribunal  is  competent  to  detei- 

This  toleration,  so  truly  christian  in  its  principal,  so  heae- 
(îcial  in  its  consequences,  is  a  powerful  lever  ia  the  macbiiif 
of  Govcrnmeni,  whose  action  it  greatly  facilitates,  by  dimi- 
nishing useless  collision  ;  and  thus  it  is,  that  what  is  goud 
in  itwll' brings  its  own  recompence.    A  tolerant  people,  en- 
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joy  themselves  the  peace  they  give.  Of  course  the  greater 
the  toleration,  in  coiintriea  where  there  are  many  sects,  the 
fewer  theological  disputes.  If  from  time  to  time  some  dog- 
matical writings  appear,  they  will  be  marked  rather  hy  a 
mild  spirit  of  persuasion  than  by  one  of  bitterneHs  and  perse- 
cution. 

It  is,  however,  to  beremarked,  that  there  are  different  de- 
grees of  toleration,  and  that  although  every  individual  may 
be  allowed  to  follow  unmolested  the  observances  of  the  reU- 
gion  or  sect  to  which  he  belongs,  there  may  stiU  exist  a 
national  religion,  or  religion  of  the  state  ;  and  which  the  state 
therefore  feels  hound  particularly  to  protect  as  part  and  par- 
cel of  the  government.  In  such  case  the  privileges  enjoyed 
hy  the  members  of  the  national  church  will  be  greater  or 
less,  according  to  circum stances.  In  a  country  where,  by 
reason  of  the  very  limited  number  of  dissenters  from  the  re- 
ligion of  the  state,  they  can  have  little  or  no  political  influ- 
ence ns  a  body,  it  were  unnecessarily  invidious  to  confer 
particular  privileges  on  the  national  church.  This  is  parti- 
cularly the  case  in  Russia,  where,  although  no  less  than  twenty 
different  religions  or  sects  exist,  still  the  overwhelming  pro- 
portion in  numbers  and  mfluence  of  those  of  the  national 
biih,  is  BO  great,  that  nothing  is  to  be  feared  irom  admitting 
to  an  almost  absolute  equality  of  rights,  persons  of  every 
religious  creed  ;  and  thus  the  government  has  all  the  credit 
for  a  system  of  toleration,  the  principle  of  which  has  in  re- 
ality little  merit.  When,  on  the  other  hand,  the  religion  of 
the  state, from  the  comparatively  small  number  of  those  pro- 
fessing it,  is  likely  to  be  endangered  hy  the  ascendency  of 
other  religions,  it  has  ever  been  customary  to  strengthen  the 
influence  of  the  national  church,  by  granting  to  its  membera 
certain  political  and  civil  privileges  ;  and  as,  from  the  very 
terms  of  the  proposition,  there  is  a  struggle  for  ascendancy, 
the  dissenting  church  will  not  tamely  subniit  to  an  inequality 
of  rights,  and  loudly  complains  of  intoknince.  In  such  a 
state  of  things  theological  disputation  will  be  common  ;  nay, 
even  should  equal  rights  be  obtained,  the  approach  to  equa- 
lity in  numbers,  wealth  and  instruction  of  the  different  reli- 
gious parties,  will  still  induce  a  struggle  for  supremacy.  This 
is  now  pretty  nmch  the  case  in  England,  and  we  daily  see 
frr«h  publications,  pursuasive,  apologetical  or  polemical,  is- 
sued by  the  contending  parties.  The  fiill  consideration  of 
this  subject  would  be  too  long;  what  we  have  said,  how- 
'a  far  from  being  irrelevant  to  the  subject  of  theological 
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writingB  as  a  branch  of  literature.  The  greater  or  Irm  fre- 
(jueucy  of  such  writings,  and  the  particular  circuiuataiicet 
under  which  they  are  produced,  will  have  ereat  influence  on 
their  style  and  manner,  which  will  accoroingly  be  persua- 
sive or  virulent,  philosophical  or  dc^matical,  Ue.,  sud  wiQ 
therefore  greatly  assist  the  intelligent  observer  in  fonnii^ 
his  conclusbns  on  the  actual  social  state  of  the  countiy  and 
its  tendency  to  change. 

RELIGIOUS  PUBLICATIONS  NOT  POLESHCAL, 
— The  great  abundaace  of  religious  works,  though  itnnqvei- 
tionably  argues  a  great  proportion  of  readers  of  religioui 
books,  is  by  no  means  a  proof  that  a  people  are  eminenU; 
religious  ;  for  if  practical  religion  were  common  among  them 
there  would  he  no  necessity  for  constantly  reminding  then 
of  their  religious  duties.  It  nevertheless  is  an  indicalioa 
that  profaneness  is  not  the  character  <)f  the  people,  and  proves 
tliem,  beyond  a  doubt,  to  be  of  serious  disposition.  Ifllie 
religious  writings  are  found  rather  to  inculcate  obacrvaiUM 
thana  rehgioua  spirit  ;  if  they  are  found  to  attach  undue  ii^ 
portance  to  the  least  casentiid  duties  of  religion,  those  whict 
relate  to  mere  forms  of  worship  and  practices  ordered  by  th« 
church,  they  may  be  nothing  more  than  an  indirect  mcaoifif 
promoting  the  interests  of  one  church  in  opposition  to  tiioK 
of  others  :  the  praise  of  one  form  of  worship  being  the  indi- 
rect censure  of  every  other,  and  by  recommending  a  strict 
adherence  to  forms,  the  various  parties  are  kept  dishiict 
from  each  other,  and  more  finnly  united  among  thenuelvti. 
This  religious  esprit  de  corps,  which  was  the  object  of  tht 
many  minute  observances  of  the  Jewish  legislator,  nuy  ilso 
be  discovered  to  be  the  actuating  principle  of  many  rcligiov 
writers  whose  works  do  not,  upon  a  hasty  consideration,  sp- 
pearwritten  with  such  views.  If  again,  the  great  numbered 
religious  tracts  that  are  published,  are  found  to  be  inleDded 
to  convey  consolation  for  the  miseries  of  this  life,  by  dtred» 
ing  attention  to  a  future  and  a  happier  state,  they  will  be 
indicative  of  a  general  disconteuteducss  among  the  people. 
It  is  too  well  known,  alas  !  that  in  prosperity  men  are  Uttla 
prone  to  rehgioua  reflections,  but  that  when  adveraity  over- 
takes Ihera  they  fly  to  religion  as  a  refuge.  In  a  prospeioui 
state  of  society  there  is  a  general  satisfaction  and  hdority,  inâ 
each  being  contented  with  his  lot,  flies  from,  ratlier  tlisn 
courts,  whatever  can  remind  him  of  hia  end  ;  and  work»  of 
amusement  are  more  welcome  than  those  which  teach  men 
how  to  flufier  ilia  they  do  not  feel.    These  and  many  olber 
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concliuioiu  will  result  from  a  careful  examination  of  the  re- 
HgiouB  writings  of  a  people. 

OF  SERRIONS.— Sermons  are  a  branch  of  literature 
which  the  diatinguiahiiig  disposition  of  a  people  may  be 
iced.  There  is  the  same  difference  between  the  French  and 
'English  sermons,  independent,  of  the  tenets  of  the  Catholic 
ana  the  Protestant  religions,  that  there  is  between  the  cha- 
iBcter  of  the  two  nations.  Crevier,  a  French  writer,  thus 
points  out  tlie  difference.  "  Sermons,"  says  he,  "  are  with 
tu,  (ûie  French)  true  oratorical  diacoursea,  and  not,  as  with 
die  English,  metaphysical  discussions,  more  calculated  for 
an  academy  than  I'or  those  popular  assemblies  which  meet  in 
our  temples  to  be  instructed  in  the  duties  of  Christianity,  to 
be  consoled,  encouraged,  and  edified."  French  sermons 
display  a  much  more  florid  and  impassioned  elof]_uence  than 
Etigliah  sermons.  They  are  addressed  to  the  feelings  and 
the  oratorical  movements  allowed  to  the  French  preacher, 
have  B  much  greater  effect  than  can  possible  be  expected 
from  the  composed,  monotonous  expositions  of  English  mi- 
nisters. 

Independent,  however,  of  the  characteristic  features  which 
distiiiguisb  pulpit  eloquence,  the  sermons  and  religiotis  dis- 
courses of  different  people,  depend  much,  in  each  country, 
rn  the  prevalent  fashion  of  the  day  ;  for  the  dominion  of 
fickle  divinity  extends  even  so  far.  Thus,  whatever  style 
of  sermon  and  preaching  is  adopted  bv  a  favourite  preacher 
b  sure  to  be  followed  by  a  host  of  imitators,  so  that,  as  Dr. 
Blair  informs  us,  at  one  time  a  dogmatical  style,  at  another 
a  philosophical  style  ia  in  fashion  ;  at  one  time  the  people 
wul  have  poetical  sermons,  at  another  argumentative  dis- 
eouraes  or  pathetic  declamation.  Now  the  object  of  a  ser- 
mon being  to  make  va  happier,  by  making  us  better,  we  do 
not  think  that  dogmatical  sermons  MGI  this  object.  A  moral 
discourse  delivered  with  feeling,  and  founded  on  the  solid 
basis  of  the  G-ospel,  can  alone  produce  the  desired  effect  upon 
the  congregation.  The  traveller,  however,  must  be  careful, 
in  considering  these  matters  to  distinguish  what  may  be  re- 
garded as  the  general  literary  character  of  the  sermons  and 
religious  discourses  of  a  people,  from  what  is  merely  ephe- 
meral and  due,  as  we  have  said,  to  fashion.  Funeral  orations 
are  commonly  little  better  than  lying  flatteries,  sold  by  want 
or  meanness,  to  pride  and  folly;  was  ever  a  funeral  oration 
delivered  on  the  death  of  a  poor,  but  honest  man?  this  quea- 
tionable  honour  is  reserved  for  the  rich  and  powcrfid. 
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ETHICAL  WRITINGS.— The  ostensible  aim  of  a  grwl 
many  works,  aovols,  dramas,  satirical  pieces,  &c..  is  to  incul- 
cate morality  ;  and  it  must  be  confessed,  thrre  is  scaivcly  any 
work  frran  wluch  some  itseful  lesson  may  not  be  leamt,  pro- 
vided the  mind  of  the  reader  be  properly  disponed  ;  but  «v 
mean  to  speak  in  this  place  of  works  professedly  fuid  directly 
treating  of  morals.  In  examining  works  of  this  kind,  thé 
predominating  system  of  morals  may  be  sleancd.  Of  theae 
codes,  however,  a  distinction  must  be  made  between  what  ii 
merely  theoretical,  and  what  maybe  regarded  as  a  lâithfiil 
exposition  of  the  uractical  morality  of  the  countrr. 

The  more  simple  the  manners  of  a.  people,  so  much  the 
better  is  morality  understood  and  practitied  by  them,  and  the 


e  it  is  practiacd,  the  less  need  is  there  for  the  publication 
ol  precepts;  so  do  we  find  that  real  practical  morality  is  gene- 
rally  at  a,  very  low  ebb,  when  a  great  number  of  publication* 


are  constantly  coming  out  on  the  subject  of  morals.  A  lie* 
virtuous  men,  among  the  great  mass  of  the  vicious,  deplorf 
in  secret  the  corruption  by  which  they  are  surrouuded,  btit 
others,  gitled  with  greater  courage,  raise  their  voice  iu  be- 
half of  morality  unknown  or  despised.  Their  object  is,  to 
persuade,  but,  to  persuade  by  writing,  one's  work*  must  be 
read,  and  in  order  to  be  read  they  must  awaken  iati»«st 
Ethical  writings  must  therefori?,  be  treated  in  the  way  dw 
moat  comformahle  to  thedispositionof  the  people.  We  nocJ 
not  develop  this  truth  ;  every  body  knows  that  very  diffeimt 
methods  must  be  employed  to  inculcate  morality  to  the 
French,  &om  those  that  would  succeed  with  the  Gcmuni 
or  the  English. 

Let  the  traveller  then  observe,  whether  the  moral  doctrine 
inculcated,  be  austere  or  mild;  whether  the  moralists  uk 
nonnce  their  opinions  in  a  style  calculated  to  captivate  the 
attention,  to  fij:  it  and  to  convince,  or  if,  on  the  contruy,  a 
dogmatical  and  peremptory  manner  distinguishes  their  writ- 
ings. And  here  we  cannot  refrain  from  publicly  offering  the 
tribute  of  our  gratitude  to  the  philosopher  Droa,  eveij 
page  of  whose  works  is  a  consolation  to  the  olflicted  ;  whole 
precepts  make  us  happier  by  making  us  better,  who  has  him- 
self laid  down  the  principles  which  should  guide  a  monJ 
writer  in  these  memorable  words — "  Jtjaat  écrire  aeee  ta 
eonscienw,  en  presence  de  Dieu,  dans  l'intérêt  de  Chumaniii." 
The  moral  code  of  this  deep  thinker  and  engaging  writer, 
is  so  truly  christian,  and  withid  so  conformable  to  the  miict4 
character  of  weakness  and  dignity,  of  human  uatture,  All 
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rill  ever  find  disciplea  bo  long  na  there  shall  be  virtue  left  ' 
bpon  the  earth:  may  it  be  widely  pro]>agated,  and  its  bcnovo» 
lent  spirit  become  lUe  great  moral  principle  of  mankind 
throughout  the  world, 

NOVELS  AND  TALES.— These  works  are  very  varied 
in  character:  of  novels,  properly  so  called,  the  first  kind  are 
those  wliich  pourtray  the  manners  and  customs,  theprejtidicei, 
the  virtues,  the  vices  or  the  tutlies  of  society  in  general,  or 
of  the  particular  classes  into  which  it  is  divided.  These 
Doveb,  in  which  the  English  evcel,  are  not  only  highly  in- 
teresting, as  affording  the  faithhil  representation  of  what  is 
going  on  in  actual  and  every  day  life,  but,  when  conceived 
rn  a  proper  spirit  and  properly  executed,  are  eminently  use- 
ful. Thus,  when  they  expose  the  follies  and  the  vices  of 
mankind,  and  display  to  us  the  charms  of  virtue  and  pi^' J 
priety  of  conduct,  they  may  be  classed  with  the  most  valuâ^  ] 
able  of  moral  works  ;  for  they  are  read  by  thousands  who 
would  never  open  a  book  professedly  treating  of  morals. 
The  second  kind,  quitting  the  region  of  common  lite,  delights 
in  the  extraordinary,  and  loves  to  paint  the  excesses  of  which 
tie  bad  pasBiona  are  capable,  and  the  sufferings  to  which 
jocesce  is  exposed.  But  although  in  such  worka  the 
sked  are  made  to  meet  with  retribution  and  the  virtuous 
lately  triumph,  still  the  events  detailed,  though  possible, 
I  too  &r  removed  from  the  probable,  to  serve  as  cautions 
Citamples  fiir  our  conduct  in  life;  while,  by  disjilaying  all 
I  horrors  of  vice,  thev  sully  the  innocent  mind,  and  by 
stimulus  of  extraordinary  excitement,  awaken  passions 
feelings  which  can  hardly  be  indulged  with  impunity. 
b  wor^  are  danaerouH  in  their  tendency,  rather  than 
_ieficis],  and  wheo  they  are  common  and  eagerly  read,  they 
licate  a  depraved  taste,  a  morbid  state  of  society,  wliich 
■dily  feeds  on  the  moat  violent  stimulants. 
L  third  class  of  novels,  more  dangerous  still,  is  that  in 
icfa,  under  pretence  of  exposing  the  dangers  of  sensual 
dhllgences,  these  are  rendered  so  fascinating,  that  such  works 
tre  the  very  contrary  effect  to  what  their  authors  would 
ire  it  thought  they  intended  to  produce.  The  next  kind 
rOovels  we  shall  notice  are  those  called  historical  novels, 
s  breed  which  the  great  talent  of  Scott  has  brought 
B  vogue  in  our  own,  and  which  has  been  greatly  multiplied 
,'Dther  civilized  countries.  Of  this  kind  of  writing  it 
Y  be  said,  that  while  the  interest  of  the  story  is  increased 
m  a  knowledge  of  its  being  founded  on  facts,  it  has  the  dia- 
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advantage  of  often  mistating  ihoBc  focts  and  confusiDg  daln 
and  other  historical  data;  nor  are  we  quite  sure,  whether  (liti 
dUadvantage  does  not  more  than  coujilcrbalaace  the  advui> 
lage  of  interest  in  the  perusal. 

A  fourth  kind  is  the  so  called  philoaophical  novds,  tbt 
most  perfect  type  of  which  are  those  of  Voltaire. 

A  fifth  kind  are  the  poetical  novels,  aa  Telemachus,  the 
Ittcas,  the  Missionai^,  E^c. 

A  lixth  the  didactic,  as  Bousaeau's  Emile. 

A  seventh,  the  novels  or  rather  romances  of  luiight  enui- 
ti^,  such  as  Turpin,  Amadis,  Palmerin,  King  Arthur  uul 
his  Knights  of  the  Roimd  Table,  &c.  ;  a  kind  which  bas  had  ill 
day,  but  to  which  Cervantes  gave  the  death  blow  in  bis 
inimitable  Don  Quixote. 

There  are  also  satirical  novels,  and  religious  novels.  In 
a  word,  novels  are  merely  prose  works  of  fiction,  in  which, 
by  means  of  imaginary  personages  and  circumstances,  morals, 
manners  and  characters  are  developed,  and  opinions  promul- 
gated: they,thercfore,  aawehave  said,  admit  of  great  varieQr, 
and  from  the  hind  which  predominates,  the  traveller  w 
gain  much  insight  into  the  character  and  sympathy  of* 
people;  but  independent  of  this  these  works  must  be  caaà- 
aered  by  him  as  to  their  literary  merit. 

TALES  are  written  with  the  same  intention  as  noveb; 
there  object  should  be  to  instruct  or  amuse,  or,  more  pio- 
perly,  to  instruct  by  amusing.  Like  novels,  iaUs  admit  of 
great  variety  ;  in  some,  supemstural  agency  is  introdtictd, 
as  in  the  Arabian  Knights,  tlie  Persian  Ulea  of  the  boiidrcd 
and  one  days,  the  talcs  of  Hamilton,  &c.  Some  are  licm- 
tious,  as  those  of  Boccacio  ;  some  satirical,  some  philoM^- 
pbical,  and  some  didactic  aa  Miss  Martineau's  about  pditiial 
economy.  Some  answer  more  purposes  than  one,  as  the 
Indian  Cottage,  of  St.  Pierre.  No  kind  of  writing  ofieit 
greater  advantages  for  conveying  useful  instruction  and  vir- 
tuous principles,  and  no  kind  of  reading  is  more  dclightfol, 
than  well  written  tales.  The  Vicar  of  Wakefield  is  perh^ 
the  first  of  moral  tales. 

FABLES,  which  derive  their  origin  from  the  East,  an  t 
species  of  moral  writing  known  to  all.  The  most  perfect 
work  of  this  kind  is  beyond  question  the  ikbles  of  Lb  Foo- 
tame.  Truths  of  various  kinds  may  be  inculcated  by  tables, 
and  the  traveller  will  observe  what  are  the  predominant  sub- 
jects and  style  of  the  fables  of  the  day,  m  the  country  be 
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■xuaines.  It  is  not  always  saSe,  in  despotic  cotrntries,  to 
^leak  truth,  even  clothed  in  allegory.* 

SATIRICAL  WORKS.— There  are  two  kindi  of  satirical 
works,  the  one  political,  the  other  moral,  and  both  the  one 
ttod  the  other  maj  be  general  or  personal.  The  object  of 
ntire  is  to  correct  vice  uy  means  of  ridicule.  There  is  uot 
m  more  powerful  weapon  when  properly  wielded.  Pohtical 
■atire  is  generally  found  in  free  countries  only,  and  in- 
deed, it  may  serve  to  a  certain  degree  as  a  measure  of  the 
extent  of  liberty  guaranteed  by  the  institutions  of  the  coun- 
txy,  or  the  wisdom  of  the  monarch.  Louis  XII  of  France 
and  Frederick  the  Great  of  Prussia,  though  despotic  in  their 
respective  states,  tolerated  political  satire. 

The  general  satire  of  vice,  says  Marmontel,  is  "  the 
most  innocent  and  allowable  of  things,"  we  would  add,  there 
ia  nothing  more  useful  and  necessary;  whereas  personal  satire 
is  the  moat  odious  and  unallowable. 

Politiciil  satire  bears  upon  objects  of  importance,  which, 
H  well  as  vices,  should  be  treated  very  differently  from  mere 
ridicules,  foUies,  and  weaknesses.  Political  satire  should  be 
directed  against  particular  facts  ;  whatever  may  be  repre- 
Juosible  in  the  private  conduct  of  men  in  power  belongs  to 
category  of  generalities.  Every  where,  and  under  every 
D  of  government,  we  find  more  or  less  the  same  vices; 
bnt  false  measures,  unsuccessful  speculations,  and  absurd 
projects,  different  according  to  the  times,  the  circumstances, 
uid  the  coimtry,  are  so  many  particular  facts  which  may  be 
l^ttimately  satirized.  This  kind  of  satire,  then,  cannot 
launch  out  into  generalities  without  missing  its  object,  while 
the  satire  of  vice  has  unhappily  a  much  wider  field  of  action. 
In  employing  satire  against  vice,  and  the  dangerous  presump- 
tion of  the  incapable,  it  must  be  keen;  as  asamat  the  bite  of  a 
venomous  reptile  we  mustcmploy  caustic,  in  order  to  destroy 
the  very  germ  of  the  evil. 

The  satire  of  our  follies  and  our  weaknesses,  on  the  con- 
tnry,  should  be  gentle  and  light,  and  like  salt,  serve  as  a 
pleaÂant  stimulant  for  what  would,  without  it,  be  too  insipid 
10  be  relished.    In  a  word,  we  find  in  satire  sometimes  the 
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■  hs  hODOntbIc  exception  to  Ihia  obEervntion  is  pTesentcd  in  the  caac 
of  the  lÎTing  Riusiui  fabnliaC  KritolF,  Ihc  La  Fontaine  of  Rusaia.  who, 
daptta  the  boldnesa  of  his  satire,  hai  icceiTcd  Irom  his  aovereign  the 
jot  iDwiud  of  his  superior  talcut. 
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gall  which  springg  from  hatred,  ill  humour,  and  injustice; 
eomctimes  tue  acerbity  that  springs  trom  hatred  and  ill 
humour  alone  ;  and  Bometimes  a  kmd  of  bitter  sweet  whicb 
in  part  disguises  ill  nature.  The  wit  which  merelr  se 
wimout  predominating,  relieves  insipidity,  and  pleuei  Jt 
who  have  a  delicate  taste  ;  but  from  ttiis  to  the  most  poif- 
uant  sarcasm,  the  bitterest  satire,  there  are  many  gradationi^ 
employed  either  in  conformity  with  the  ch&racter  of  its  ob- 
jecte (which  should  alone  determine  the  kind  of  satire  to  I» 
employed  in  each  case),  or  indicative  of  the  disposition  1/ 
the  party  who  wields  the  weapon.  Satire  should  never,  or 
very  rarely,  he  itersonal.  These  hints  will  suffice  to  goiits 
the  traveller  in  his  examination  of  the  satirical  writings  of  ■ 
country, 

DRAMATIC  WORKS.— The  prevailing  chattuiter  of  At 
dramatic  works  of  the  several  European  nations  is  pretty  ge- 
nerally known.  All  examination  of  these  would  lend  u«  loo 
far.  It  will  be  sufficient  to  remind  the  traveller  thai  ibej 
may  he  rendered  a  powerful  means  of  correctmi;  vice  «I 
folly,  or  may  have  a  tendency  the  very  reverse  of  this.  TIbj 
are  also  occasionally  employed  as  a  poLtical  engine,  eitbain 
the  hands  of  a  government  or  of  a  party. 

Comediea  are  of  difTercnt  kinds,  those  which  repreMU 
manners,  are  novels  or  tales  in  action  ;  as  satirical  camedin 
are  satires  in  action.  These  latter  should  never  be  penonaL 
Comedies  of  character  are  the  animated  pourtraiture,  not  of 
any  individuals  in  particular,  but  of  characteristic  types,  iiitli 
as  the  Avare,  the  Tartuffe,  the  Glorieux,  the  Misauthrope 
of  Molière,  the  Turcaret  of  Lcsage,  &c.  These  comediM 
are  in  fact  satires  on  the  vices  and  follies  of  mankind,  and 
«re  eminently  moral  in  their  tendency,  provided  they  Me 
conducted  with  that  decency  which  has  so  long  been  waul- 
ing on  the  British  stage.  Comedies  of  intrigue  andsiluntton 
are  of  a  different  character,  and  please  particularly  by  ifac 
perfect  arrangement  of  the  plot,  and  its  various  incidentt. 
Sesides  these  varieties  in  comedy  there  are  otliers.  as  for 
instance  the  serious  comedy,  whose  name,  though  it  oAen 
a  contradiction  of  terms,  sufficiently  explains  the  natURs' 
the  class  of  plays  to  which  it  is  applied  ;  it  is  comedy  di- 
vested of  its  usual  gaiety,  hut  which  never  awakens  the  stitHf 
emotions  pecuhar  to  tragedy;  in  short,  in  this  respect,  tw- 
ined^ has  a  considerable  range  between  the  very  serious,  «c 
cotRiiika  Jannoyantes!  and  the  very  gay,  sparkling  with  «U 
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and  merriment.  Comedy  also  dilfi>rB  according  as  its  cha- 
nctera  are  drawn  from  high  life,  trom  the  middling  classes, 
or  the  lower  orders. 

The  legitimate  object  of  comedy  is  to  afford  useftil  practi- 
cal lessonsot'conducl,  by  exposing  the  odiousiiess  ol'vice,  by 
ridiculing  follies,  and  recommending  the  social  virtues,  and 
this  in  the  way  best  calculated  to  make  a  lasting  impression — 
by  means  of  theatrical  illusions  approaching  to  the  realities 
rflife. 

It  it  clear  that  in  despotic  countries,  the  censure  of  the 

it  is  not  allowed  ;  but  this  very  negative  quality  tu  the 

^iea  of  a  people,  affords  of  itself,  instruction  to  the 

diligent  traveller;  while  in  countries  where  freedom  reigns, 

the  comedies  that  are  the  moat  favorably  received  reflect  the 

character  of  the  people. 

Trtufedy  is  an  epic  poem  in  action.  The  object  of  tra- 
gedy is  to  raise  powerliil  emotions  by  the  faithful  represen- 
tation of  heroic  virtue;  to  stir  up  within  us  that  noble 
enthusiasm  which  inspires  lofty  deeds,  generous  and  sublime 
actions.  The  means  which  tragedy  employs  for  this  purpose 
are  terror  and  compassion.  The  misfortunes  which  are  the 
ordinary  subjects  of  tragedy,  spring  either  from  causes 
within  ourselves,  or  from  those  which  are  beyond  our  con- 
trol. With  the  ancients,  the  system  of  tragedy  was  founded 
on  the  latter,  with  the  modems  it  is  founded  upon  the  former. 
Opinions  are  divided  regarding  the  respective  advantages  ol' 
the  two  systems  ;  but  we  must  not  here  discuss  them,  nei- 
ther can  we  go  into  an  examination  of  the  various  sources  of 
tragical  emotion,  and  the  passions  they  are  calculated  to 
affect.  The  genius  and  character  of  a  people  may  be  traced, 
either  in  the  subjects  they  choose  for  their  tragedies  or  in 
their  manner  of  treating  them. 

There  is  a  kind  of  popular  tragedy,  which,  though  of  a 
le«  exalted  character  than  that  which  should,  according  to 
some,  bear  exclusively  the  name,  is  yet  perhaps  more  uselul 
in  its  tendency,  in  as  much  as  the  personages  and  incidents 
come  nearer  to  every-day  life,  than  the  actions  of  heroes  and 
extraordinary  men.  George  Barnwell  is  better  suited  to  the 
mass  of  the  people  than  Cato  or  Julius  Ceesar, 

Operas  are  musical  dramas,  and  are  either  serious,  called 
opera  term  ;  or  gay,  the  opera  bttgh  ;  or  of  a  kind  between  the 
two.  as  the  opera  mezzo  eti/le.  Although  there  must  be 
tmitv  in  an  opera,  that  is,  a  principal  action,  to  which  all  is 
subservient,  still  music,  dancing    and  brilliant  decoration, 
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uc  the  soul  of  an  opera,  and  it  is,  therefore,  to  these  ihit 
the  chief  attention  must  he  paid.  In  the  ffrtutd  opera  »U  il 
music  and  song,  in  the  meh  drama,  though  mu«ic  be  inln- 
duccd,  there  is  no  singing. 

Farces  are  abort  pieces  full  of  buffoonery  and  fun,  in- 
tended for  the  sheer  amusement  of  the  people.  They  m 
•ometimes  h<mioroufl,  and  not  altdgether  without  meril . 
They  mn  chiefly  on  representations  of  clownishneas,  swfc 
wardacBs,  blundering  and  tricks,  and  often  afford  muclisco|M 
for  genuine  wit. 

PHILOSOPHICAL  WOBKS.  — Philosophy  is  diridcd 
into  moral  and  naturaL  Moral  philosophy  is  absolnte  ud 
uniform  in  its  principles,  but  relative  in  iu  appUcatJOD  se- 
cordingto  the  manners,  customs,  and  institutions  of  dilTerent 
countries,  so  that  what  passes  for  very  moral  in  one  countit, 
appears  very  immoral  in  another.  The  only  one  true  prin- 
ciple of  morality  is  to  do  the  greiUeai  good  to  the  grt^ttt 
number».  Now  as  this  good  is  in  a  creat  measure  relslin, 
it  fullows,  of  course,  that  there  will  be  much  variety  ia  thf 
conventional  moral  code  uf  different  nations. 

Natural  philosophy  is  that  which  treats  of  the  natural  idJ 
physical  sciences,  and  here,  as  well  as  elsewhere,  we  tiDd  ibc 
mtimate  relation  we  have  before  alluded  to  between  a  cmm- 
try  and  the  direction  taken  by  the  mass  of  its  inhabitants 
Toe  physical  geography  of  a  country  has  great  inBueDce  on 
the  extent  to  which  natural  philosophy  is  carried,  and  tin 
branches  of  it  whicli  are  particularly  studied.  In  a  couoin 
abounding  in  mountains  and  mines,  the  metals  and  roinsntt 
are  objects  of  great  importance,  and,  therefore,  geology  an» 
mineralogy  will  be  extensively  cultivated,  and  there  «rill  bl 
manv  works  treating  of  these  subjects.  The  animal  and  T^■ 
getable  kingdoms,  so  universally  distributed,  offer,  more  of 
less,  in  every  country,  their  riches  to  maji's  industry  ;  »oa 
according  as  this  industry  is  more  or  less  advanced,  theit 
will  be  a  greater  or  less  number  of  writings  on  these  hranctut 
of  natural  science. 

The  phenomena  of  nature,  their  physical  taws,  and 
chemical  combinations  of  matter,  belong  also  to  natural  \ 
loBOphy,  and  are,  til  these  days,  studied  in  the  most  sttc' 
cessful  manner,  viz.,  by  means  of  direct  observatiim  và 
experiment  ;  but  it  is  chiefly  in  a  literary  point  of  view,  thil 
we  are  now  to  consider  the  writings  on  natural  phiIo»o}il>*- 
Let  the  traveller,  then,  observe,  whether  thev  are  conceiTM 
and  executed  in  a  manner  strictly  conformaole  to  tli«  sab- 
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ject  ;  if  the  style  be  pure  and  concise  without  being  obscure, 
whether  or  not  they  contaia  those  interesting  views  which 
invite  us  to  the  perusal,  and  attach  us  to  the  study,  of  tlieae 
didactic  writings.  Do  the  natural  philosophers  of  the  coun- 
tiy  confine  themselves  to  the  observation  and  explanation  of 
bets,  without  endeavouring  to  establish  ridiculous  systems 
or  absurd  hypotheses,  or  is  the  contrary  remarkable  in  their 
writings  ?  Eloquence  is  by  no  means  foreign  to  treatises 
professedly  written  in  explanation  of  nature;  thus  Bufibn 
has  lavislied  the  charms  of  the  finest  writing  in  his  works, 
and  has  thereby  caused  them  to  be  read  and  admired  by 
thousands,  who  otherwise  would  never  have  opened  one  of 
his  volumes. 

HISTORY. — History,  with  regard  to  time,  is  dJnded  into 
ancient,  that  of  the  middle  ages,  and  modern  ;  with  regard  to 
its  subject,  into  ecclesiastical,  political,  of  the  line  arts,  of 
the  sciences,  kc.     History  is  also  general  or  particular. 

The  general  history  of  a  country,  retraces  the  principal 
events  of  which  it  has  been  the  theatre,  and  whatever  is  con- 
nected with  these.  Particular  history  is  that  of  the  reign  of 
come  particular  prince,  or  the  circumstantial  relation  of  the 
events  of  some  particular  epoch. 

The  history  of  almost  every  people,  generally  speaking, 
does  little  more  than  retrace  the  mode  of  life  and  particular 
acta  of  the  sovereign,  the  intrigues  of  the  court,  or  the  wars 
civil  and  external,  the  persecutions,  the  convulsions,  and  the 
revolutions  of  states.  The  reason  is,  that  historians  cousider 
as  worthy  of  their  pen,  such  events  only  as  are  capable  of 
making  a  strong  impression  ;  those  peacetiil  reigns  which 
roll  on  without  noise,  appear  to  them  too  monotonous  and 
insipid,  they  hasten  over  them,  delighting  particularly,  like 
great  pahiters,  in  offering  to  us  some  harrowing  représenta* 
tion  ;  hut  if  the  history  of  troublesome  times  has  more 
interest  iu  the  perusal,  that  interest  is  in  great  measure 
destroyed  by  painfiJ  reflections  on  the  evils  the  people  have 
endured  ;  and  the  observation  ia  a  true  one,  "  Happy  the 
people  whose  history  is'insipid."  It  is  not  that  an  ani- 
mated and  delightful  picture  might  not  be  traced  of  a  happy 
peaceful  people  ;  but  historians  do  not  generally  give  us 
such,  or  if  they  do,  the  very  absence  of  aoul-stimng  events 
is  a  proof  of  quiet  prosperity.  It  is  pretended,  that  not 
only  is  interest  excited  by  the  relation  of  great  events,  but 
that  such  relation  is  abundantly  useful,  by  the  lessons  thus 
given  to  tyrants  and  to  the  people  ;  but  we  much  question 
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^tedier  ^nnU  or  people  bave  ever  profited  b;  example, 
«bile  it  ia  doing  too  much  hoQour  U>  the  vicious,  to  secure 
them  a  place  in  the  loemoTj  of  men,  even  though  their  Damei 
are  to  1^  held  in  execration.  It  is  a  pit;  writere  do  not  la' 
more  pleasure  in  detailing  thoce  evenU  which  do  honour 
buman  nature.  How  delightful  would  be  the  annals  of 
honour  and  virtue,  how  glorious  to  have  one's  name  inscribed 
tn  them.  Shall  we  then  never  see  the  day  when  meo  will 
be  guided  by  hope  instead  of  fear.  At  least,  if  histoij 
must  detail  to  ua,  in  all  their  appalling  truth,  the  crime*  of' 

E rinces  and  of  nations,  let  it  also  indeninilj  us  by  th?  as 
^ss  &ithful  picture  of  those  rare  and  glorious  exceptioni  of 
a  few  years  of  happiness.  Let  the  historian,  wbo  has  made 
US  shudder  at  his  recital  of  the  horrors  which  have  been  com- 
mitted in  the  world,  reassure  us  by  holding  up  to  our  ad- 
miration a  patriotic  sovereign,  a  grateful  and  a  Kappv  people! 
There  are  two  ways  of  writing  history  ;  according  to  ihe 
first,  the  facts  are  stated  in  their  chronological  order  mthoat 
comment;  according  to  the  second,  which  is  the  morepU- 
losophical,  Uie  histurian,  like  Hume,  Gibbon,  ficc,  do(«W( 
content  himself  with  a  dry  statement  of  facts,  but  ejaihifii 
them,  reasons  upon  them,  and  shows  their  mutual  dépen- 
dance and  relation,  examines  and  discusses  the  vaiiont 
actions  of  the  prince  and  of  the  people,  censuring  the  bsd 
and  extolling  the  good.  Eachof  these  ways  of  writing  hiiwij 
has  its  advantages  and  its  defects.  We  shall  not  here  dit- 
cuss  their  several  merits,  but  merely  remark,  that  even  'Aea 
history  is  confined  to  a  mere  relation  of  events,  it  is  veiy  dit 
fcrently  treated  in  a  free,  from  what  it  is  in  a  despotic  couotr;- 
Historians  generally  compile  their  works  from  the  wnttea 
documents  iumisbed  by  those  who  are  eye  witnesses,  and 
often  actors,  in  the  events  they  describe,  and  who  were  come- 
quently  imbued  with  the  prejudices  of  the  time,  and  bJatrd 
in  their  judgment  by  a  turn  of  mind  conforroable  to  tbr 
institutions  which  prevailed  when  they  wrote.  The  eon- 
pilers  of  these  memoirs  expunge  from  them  such  ftctt  h 
are  too  personal  to  he  rf  general  hiterest  ;  but  the  tone  o( 
the  history,  the  aspect  under  which  the  events  ate  yn- 
sented,  remains  frequently  the  same  as  in  the  original  n» 
terials  ;  and  hence,  not  only  the  same  events  arc  ihemcolvn 
differently  represented,  but  the  concluaions  drawn  from  them 
often  difler  greatly,  by  reason  of  the  difference  in  the  vie<M, 
opinions,  prejudices  and  passions  of  the  writers  of  the  ms- 
terials  of  history.      But  we  are  perhaps  extending  Uiw 


couaiderations  too  far,  when  we  remember  that  the  hietorf 
of  all  European  nations  is  pretty  well  known,  and  our 
opiniona  obeady  fixed,  both  aa  to  the  events  related  and 
the  style  and  views  of  the  principal  hJatorians.  Never- 
theless aa  newly  written  histories  are  ever  and  anon  making 
leir  appearance,  the  traveller  will  do  well  to  examine  those 
r  the  countries  he  may  happen  to  be  visiting,  under  all 
leir  different  aspects,  as  literary  productions  and  veracious 

iniclen. 
POETRY. — Poetry  is  divided  into  four  principal  kinds, 
Dratnatic,  Epic,  and  D'ldaclic.  Thus  it  is  appli- 
■le  to  every  subject,  notwithstanding  which,  however, 
ere  are  some  which  belong  more  exclusively  to  it,  or 
tber,  there  are  certain  subjects  which,  by  their  nature, 
e  more  peculiarly  susceptible  of  being  poetically  treated. 
As  for  the  principal  subjects  of  literature  in  general  we 
ive  already  said  enough  regarding  them,  considering  the 
lint  of  view  to  which  we  must  confine  ourselves.  We 
enow  about  to  speak  of  a  particular  manner  of  treating  the 
Serent  literary  subjects,  the  poetical  manner,  or  poetry. 
:cording  to  the  observation  of  a  learned  writer,  "  in  order 
Bt  poetry  may  flourish  m  a  country,  its  inhabitants  must 
:  gifted  with  a  lively  imagination,  a  delicate  and  correct 
Poetry,  he  adds,  requires  a  figurative,  melodious, 
and  abundant  language  ;  varied  in  its  construction,  and 
pable  of  expressing  every  thing, — a  language  whoso  va- 
rus articulations,  whose  melodious  sounds,  whose  ele- 
ents,  easily  compounded  in  various  ways,  enable  the  poet 
blend  his  primitive  colours,  and  to  produce  from  the 
bcture,  an  infinity  of  new  and  appropriate  shades."  All 
ese  advantages  were  possessed  by  the  Greeks,  and  it  was 
them  that  poetry  attained  its  highest  point  of  per- 
n.  It  would,  nevertheless,  he  a  great  error  to  ima- 
ine  that  poetry  can  flourish  only  under  a  serene  sky  and 
long  a  people  whose  language  has  a  musical  prosody. 
Pictures,  images,  and  metaphors  are  the  soul  of  poetry, 
elements  are  in  nature,  their  arrangement  in  the  genius 
d  imagination  of  the  poel.  Nature  is  ever  and  every 
lere  poetical,  and  genms  may  spring  up  under  any  sky. 
le  Scandinavians  have  had  a  poetry  as  well  aa  the  Greeks, 
d  we  arc  almost  tempted  to  regard  with  Dr.  Blair  the 
'ingal  of  Ossian  as  very  little,  if  any  tiling,  inferior  to  the 
liad  of  Homer. 
But  although  we  think  that  genius  may  occasionally  be 
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every  counliy,  it  cannot  be  denied  that  clmute 
great  influence  on  poetrj'.  Tbus  not  only  «re  poeti 
more  common  in  some  countries  than  in  others,  but  the 
nature  of  the  poetcy  itself  is  greatly  dependent  on  the  cli- 
mate, and,  perhaps  slill  more  so,  on  the  iostitutJonB  of  i 
countiy.  In  a  country  where  the  institutions  are  bvouiabk 
to  the  fine  arts  in  general,  it  may  be  presumed  that  induibj 
is  already  in  a  ftounshing  state,  and  that  there  is  consequent' 
a  number  of  persona  who  enjoy  that  ease  and  leisure  W' 
favourable  to  the  productions  of  genius.  In  such  a  couDtif 
there  will  be  a  greater  number  of  poets  than  in  another,, 
where  the  inhabitants  are  incessantly  occupied  in  obtaining. 
with  difficulty  the  neceasaries  of  life.  That  the  chancttf 
of  the  poetry  of  a  people  is  greatly  influenced  by  tlie  oataic 
of  their  climate  is  ^most  self  evident.  In  the  glcoof 
climates  of  the  north,  the  bard  sings  of  the  black  mcu, 
crowned  with  snow  and  arrayed  in  clouds,  of  the  wvnt 
that  dash  against  the  cliffs,  of  the  wan  sun,  the  sickly  bib 
of  the  moon,  the  contending  corrusca^ons  of  the  aaiAm 
lights,  the  melancholy  howling  of  the  winds,  the  nlght-kld^ 
piercing  shriek,  Stc.  Are  these  objects  less  poetical  ifa* 
those  which  inspire  the  poets  of  the  south?  The  smiliig 
groves,  the  meadows  enamelled  vrith  a  thousand  Sowcnoi  ' 
various  hues,  llie  pellucid  lake  reflecting,  like  a  mirror,  tb» 
objects  on  Its  hanks,  the  resplendent  sun,  the  silver  moon,  tilt 
iris,  the  gcnde  breathing  lephir,  and  the  nigiitingale'i 
sweet  song,  are  doubtless  charming  objects,  and  the  pocticil 
description  of  them  may,  by  tlic  inspiratiouB  of  genius,  be 
full  of  beauty,  but  the  former  are  sublime. 

As  lor  languages,  it  cannot  be  denied  that  some  are  inon 
musical  than  others  ;  but  for  a  German,  his  native  lauguagt 
cx[iresBes  with  sotlneas  whatever  is  most  touching  sod 
tender,  as  it  paints  with  eucrgy  and  force  whatever  is  DUMt 
passionate  and  lotly. 

The  first  words  in  the  primitive  language  of  m&n  lU 
perhaps  convey,  by  analogy  of  sounds,  the  ideas  of  ibe 
objects  they  represented;  but  the  mutations  of  languip 
through  the  lapse  of  ages  has  lefl  us  very  few  words  of  imi- 
tative harmony.  This  is  certainly  to  be  regretted,  particu- 
larly where  poetry  is  concerned  ;  hut  the  ideas  of  objeeb 
and  tlie  words  wluch  represent  them  are  so  identtôeJ  in  thi 
mind,  that  not  only  do  the  words  representative  of  hu, 
hatf,  a  rose,  a  serpent,  excite  the  same  ideas  and  awaken  tb* 
aame  sentiments  among  the  different  people  in  whose  se- 
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•  veral  languages  thej  axe  uttered,  but  every  people  conceive 
these  ideas  and  sentiments  better  expressed  in  ttieir  own 
dian  in  any  other  language.  As  for  poetry,  it  is  in  the 
objects  and  thoughts  themselves,  but  they  must  be  treated 
of  in  a  style  suited  to  their  nature,  or  their  character  is  lost. 
A  bouqtiel,  to  be  beautiful,  must  in  the  first  place  be  com- 
posed of  fine  flowers,  this  is  essential  ;  but,  in  order  that 
tb««e  flowers  may  produce  the  happiest  effect,  they  must 
be  arranged  with  taste,  so  as  to  blend  their  hues  in  one 

I    J^e,  to  offer  striking  contrasts  in  another,  and  produce  a 

H^Nfect  harmony  in  the  whole. 

B^     But  let  us  return  to  our  direct  object.      We  are  now 

W  to  speak  of  the  observations  to  be  made  on  literature  in 
general. 

Is  literature  generally  cultivated  in  the  country  ?  Do  the 
writings  of  various  kinds  keep  pace  with  each  other,  or  do 
some  kinds  abound  while  others  are  scarce,  what  kinds  are 
in  either  of  these  cases,  and  to  what  may  this  inequality 
be  described  ?  Are  the  theological  writings  of  the  country 
nnrked  by  a  spirit  of  persecution  or  toleration?     Are  the 

Specially  moral  and  philosophical  writings  exclusive  and 
ogmatioal  tn  their  character?  Is  the  moral  code  of  the 
nation  mild,  indulgent,  benelicial  and  practical,  or  severe, 
metaphysical  and  impracticable? 

Are  the  works  of  imagination,  play»,  novels,  poetry. 
strictly  analogous  to  the  genius  of  uie  people,  their  man- 
nen,  usages,  institutions,  character,  general  mode  of  life, 
&c.  ;  if  they  are  conceived  in  a  difierent  spirit  what  may  be 
the  reason  of  this  anomaly  and  its  consequences  1 

Do  the  writers  of  the  country  generally,  aim  at  the  public 
good  in  their  several  productions,  or  do  they  seek  more  parti- 
culorly  for  fortune  and  the  praises  of  the  day,  by  flattering 
the  vices  and  follies  of  their  countrymen?  Are  the  writings 
of  the  country  distinguished  generally  by  a  national  color- 
inz  and  character,  and  of  what  kind  ;  is  it  gloomy,  cheerfhl, 
philosophical,  witty,  melancholy,  grave,  bold,  noble,  low, 
servile,  independent.  Sec.,  or  is  each  particular  kind  of  writ- 
ing marked  only  by  its  individual  character? 

Is  the  language  of  tbe  country  cultivated,  purified,  and 
fixed  as  làr  as  the  general  civilisation  of  the  country  will 
admit  ?  What  are  the  works  which  are  deemed  authority 
for  the  beauty  and  purity  of  the  language?  Who  are  the 
authors  who  have  most  enriched  the  literature  of  their 
country,  and  when  did  they  flourish  ? 
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What  eoconrngementa  are  given  by  the  govenunent  or 
by  public  opinion  to  men  of  letters?  Is  the  press  entirely 
free  or  i*  there  a  censure;  if  the  latter  be  the  case,  in  whu 
view  baa  it  been  catabliahed,  and  what  are  its  cffecU  oa 
hteralure  and  on  the  cultivation  of  the  general  mind  i 

Is  the  trade  in  books  extensive  ?  What  are  the  principe 
printing  establishments,  are  any  particular  processes  followed 
in  tbem.  Is  much  attention  paid  to  the  perfection  of  typo- 
graphy, or  the  reverse  ?  Are  foreign  works  reprinted  in  ifat 
country  to  any  extent?  Are  there  many  trmislatioos  bom 
foreign  languages,  from  what  languE^es  particularly,  sud 
what  are  the  subjects  generaUy,  of  the  books  so  translatedf 
Are  these  translatious  faithful,  does  the  language  of  tbe 
country  admit  of  an  easy  transfer  of  the  beauties  of  otha 
languages,  or  is  its  genius  so  peculiar  as  to  render  this  im. 
possible  ?  Are  books  very  common  in  the  houses  of  (B 
generally,  or  only  among  certain  classes  ?  Are  work»  got 
up  with  great  attention  to  beauty  of  paper,  en^ravinn. 
binding,  &c.,  or  is  it  rather  endeavoured  to  make  I 
as  cheap  as  possible,  so  as  to  be  within  the  reach  of  all 

Such  are  the  principal  observations  which  should  Gite 
attention  of  the  traveller  in  what  regards  the  litcialn» 
of  the  country  he  esaroines.  His  penetration  will  e*^ 
snpplj  what  we  may  have  omitted,  our  object  being  rathctts 
refresti  bis  memory  by  hints  than  to  enter  into  details  wlucb 
he  knows  already.  Mias  Martineaii,  in  her  excellent  book 
on  "  How  to  Observe  Men  and  Maaners,"  says  very  juïtiy, 
"  that  national  literature  is  national  speech,  and  tut 
without  hearing  this  speech,  we  cannot  judge  of  themiiul 
of  a  nation." 
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SECTION   I. 


ARCHITECTURE. 

In  the  chapter  which  treats  of  towns,  we  have  already 
pcyinted  out  tne  observations  which  should  be  made  on  the 
Muerai  and  particular  style  of  the  public  edifices,  and 
]Mrhrate  houses  of  a  country.  We  shall  here  offer  a  few 
tpords  on  the  same  subject,  but  under  other  points  of  view, 
«nd  especially  as  an  affair  of  luxury,  and  in  relation  to  the 
particular  taste  of  the  nation. 

In  Europe,  two  particular  and  essentially  different  styles 
of  architecture  are  to  be  found,  the  Grreek,  and  that 
erroneously  termed  Gothic.  That  style  which  is  called 
Roman  is  derived  from  the  Greek,  with  which  it  has 
much  in  common.  The  name  of  the  particular  style  which 
a  building  receives,  is  derived  from  tne  kind  of  columns, 
proportions  and  ornaments  adopted  in  it,  that  is,  its  order. 
Tlie  Tuscan  order  is  but  a  simplification  of  the  Roman  doric, 
or  an  improvement  on  the  Grecian  doric.  The  Roman 
done  itself  is  essentially  different  from  the  Grecian  in  its 
proportions  and  capital,  and  by  having  a  base,  which  the 
htter  has  not.  The  Ionic  b  nurely  Grecian;  the  only 
essential  alteration  made  to  it  in  Italy,  being  in  the  capitals. 
The  Corinthian  is  also  purely  Greek,  and  is  unquestionably 
die  most  beautiful  of  the  orders,  though  its  capital  is  a 
riaring  absurdity.  The  Composite  is  a  Roman  alteration  of 
ue  Corinthian,  and  is  remarkable  for  its  richness. 

a  3 


Of  the  Gothic,  we  shall  say  a  word  presently.  Of  the 
architecture  uf  otlier  parts  ol'  the  world,  the  Eg^ptiiui  it 
particularly  distinguished  by  its  pyramidal  lonn,  the  wut 
of  parallelism  in  the  upright  sides  of  the  openings,  u 
doors,  &c.,  and  the  colossal  dimensions  of  the  edifices. 

Indian  architecture,  which  partakes  of  the  Egyptian  and 
the  Moorish,  is  lavish  in  ornament,  and  monstrous  in  iu 
details;  but  is  generally  imposing,  and  often  reniarkablj 
beautiful  as  a  whole. 

Chinese  architecture  is  quite  peculiar,  whether  we  eon- 
aider  the  distribution  and  divisions  of  the  plan,  the  strange 
fbrms  of  the  roof,  or  the  monstrous  and  grotesque  fieiU'A 
with  which  these  edifices  are  ornamented,  the  briTliaoI 
colours  with  which  they  are  chequered,  ficc. 

These  different  styles  of  architecture  have  their  particulsr 
merits,  either  as  regards  convenience  and  fitness  for  tht 
respective  countries  in  which  they  esisl,  or  as  reginb 
taste  ;  for,  although  there  is  unquestionably  a  good  ud  I 
bad  taste,  it  is  in  a  great  measure  arbitrary,  and  WT 
different  objects  may  be  in  equally  good  taste. 

All  pure  colours  arc  equally  beautiful  in  themselves,  btfl 
they  may  be  blended  in  an  agreeable  or  a  disagreeable  ids&- 
ner,  and  cannot  be  apphed  indifferently  to  all  objects,  toil 
it  with  the  elements  of  architecture  ;  the  styles  which  leolt 
from  these  various  combinations  cannot  be  employed  vitb 
equal  propriety  in  all  places,  and  to  coustructiont  rf 
different  destinations.  Thus,  what  is  appropriate  in  OW 
country  would  he  inconvenient  in  another;  what  would 
have  peculiar  fitness  for  one  edifice  would  be  absurd  il 
another;  what  would  be  strictly  proper  for  a  theatre,  wouU 
be  preposterous  in  a  temple  destined  for  Uie  warship  of  Iht 
Most  High  ;  that  which  would  he  appropriate  iu  a  saloon  <i 
amusement  or  iu  the  palace  of  a  sovereign,  woidd  not  do  (n 
a  prison,  a  hall  of  justice,  or  an  hospital,  ttc.  Good  tasle 
in  all  things  depends  on  judgment  and  fitness.  In  a  word, 
the  counsel  given  by  Leonard  de  Viuci  for  paintiag  i< 
equally  applicable  to  architecture; — "Give  to  each  objcd 
all  the  perli'ctton  of  which  it  is  susceptible,  and  a  cbancu' 
which  shall  distinguish  it  from  every  other  object." 

It  is  often  erroneously  imagined  that  there  is  no  architet- 
ture  in  an  edifice  unless  it  oe  surrounded  with  porticoes, 
plastered  with  pilasters,  cut  up  into  sahent  and  relivatiog 

Earts,  flanked  with  wings,  Sec,  Now  some  of  the  mod 
eaulilul    specimens    of  architecture    are    precisely  tbow 
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wherein  these  objects  are  the  most  Bpariiiglj  introduced. 
The  beauty  of  architecture,  however,  consists  Deitlier  in  the 
total  absence,  nor  in  the  great  profusion  of  embellishments, 
(though  in  this  respect  much  depends  on  the  particular  style 
of  architecture),  but  rather  on  a  happy  mixture  of  sim- 
plicity and  elegance,  beautiful  proportion,  and  a  perfect 
adaptation  of  the  character  of  the  edifice  to  its  particular 
destination. 

Architecture  like  every  other  art,  has  its  principles  ;  and 
although  the  chief  rules  are  very  limited  in  number,  they 
are  aiuceptible  of  almost  infinite  modifications  in  their 
^plication.  In  these  modifications  three  things  are  to  be 
considered,  convenience,  beauty,  and  the  union  of  die  two. 
la  the  construction  of  private  dwelliugs,  convenience  is  the 
pitnciple  object  to  be  attended  to.  The  sumptuous  edifices 
of  the  rich  and  great  come  under  the  denomination  of 
palaces;  nevertheless,  even  here,  convenience  should  have 
the  preference  over  beauty.  The  construction  of  a  palace  is 
defective  when  convenience  is  sacrificed  to  appearance  :  it 
ia  in  the  happy  combination  of  use  and  beauty  that  perfect 
fitness  consists,  without  which,  there  is  no  true  beauty  in 
jBVhitecture.  It  will  be  evident  that  we  take  the  words  use 
beauty  in  a  very  wide  signification,  for  the  former 
__ilies  to  the  state-rooms  of  a  palace  as  to  the  strictly 
Ovcesaary  apartments  df  an  ordinary  dwelling-house,  and 
die  latter  may  characterize  the  simple  facade  as  well 
aa  the  imposing  portico.  Fitness  consists  in  this,  that 
DO  edifice  shall  have  more  ornament,  nor  ornament  of 
any  other  kind,  than  is  proper  for  it  in  accordance  with 
its  object. 

Climate,  soil,  and  customs  modi^  architecture.  The 
climate  by  its  nature,  as  hot,  cold,  temperate,  rainy,  dry, 
jtc.  ;  the  soil  by  its  building  productions,  stone,  timber, 
clay,  iic,  and  by  the  solidity  or  loose  nature  of  the  founda- 
tion it  alTords  ;  the  custonis  by  the  social  habits  they  pre- 
scribe, &tc.  Wealth  exerciaea  its  influence  on  the  extent  and 
magnificence  of  buildings  ;  taste  determines  their  emhcUish. 
meat*;  and  judgment  presides  overthe  whole. 

We  repeal  that  what  are  termed  the  ord^r»,  are  only  a 
part  of  architecture,  its  ornamental  part;  moreover,  they 
are  known  only  to  Europeans.  But  as  it  is  more  exclusively 
in  the  nature  of  the  ornamental  parts  of  architecture,  their 
proper  distribution,  and  their  fit  prolusion  or  variety,  that 
laate  is  most   distinguishable,   it  is  in  public  edifices 
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the  palkcea  of  the  rich,  that  the  taate  and  judgment  of  a 
people  as  r^arda  their  architecture  is  to  be  atudied. 

The  pubhc  edificea  to  which  we  cdlude  are  churchea, 
Greek  or  Gothic  ;  temples;  mosques;  p^^das;  monnsleriet; 
bazars  and  omamenied  market-places,  closed  or  open; 
caravansoraii  ;  town  and  corporation  balls;  schools;  col- 
leges; Ubraries;  museums  and  galleries;  observaiories; 
porticos  ;  exchanges,  where  the  merchants  assemble  ;  bar- 
racks; prisons;  halls  of  justice;  arsenals;  hospitals;  lau- 
retloes;  hotels;  magaiines;  bridges;  aqueducts;  tnumphil 
arches;  fountains;  reservoirs;  wells;  ports;  light-house»; 
towers;  tombs;  cemeteries;  town  gates;  large  miuu&c- 
tories  ;  theatres  ;  amphitheatres  ;  naumachiaa  ;  circutse*; 
baths;  obelisks;  rostral  and  milliarj-  pillars;  monumental 
columns,  statues  aud  edifices;  castles;  palaces;  villas.  &c. 
Each  of  these  objects  having  a  different  and  distinct  de*- 
tination,  it  follows,  that  not  only  the  same  ornaments  will 
not  be  equally  appropriate  to  all,  but  that  in  many,  oo 
columna  or  orders  strictly  so  called,  should  be  used,  anJ  in 
some  no  ornaments  of  any  kind. 

The  architecture  of  every  edifice  consecrated  to  the  Su- 
preme Being  should  be  the  most  sumptuous  imaginable,  «i 
perfectly  simple  ;  for  it  is  meet  either  to  do  every  thing  "bitii 
shall  render  such  a  building  worthy  of  its  object,  or  to  mskc 
it  as  simple  as  possible,  in  order  to  indicate  that,  as  nothing 
sufficiently  worthy  can  be  done,  it  has  not  been  attempted. 

It  may  perhaps  be  objected  that  there  would  be  great  in- 
convenience, even  if  it  were  possible,  to  collect  into  a  single 
edifice  all  the  population  of  a  city,  and  that  no  wealth,  how- 
ever great,  would  suffice  for  the  erection  of  several  templet 
of  such  magnificence  as  we  have  hinted  at.  Were  we  called 
upon  to  decide  on  this  matter,  there  should  be  in  each  cilT 
a  Basilic  which,  by  its  size  and  richness,  should  correspona 
AS  far  as  man  could  make  it,  with  the  majesty  of  that  Being 
for  whose  worship  it  is  erected,  and  that  all  other  place»  ol 
worship  should  be  as  remarkable  for  simplicity.  To  tlw 
Basilic  the  people  would  go  on  great  occasions,  while  their 
ordinary  devotions  would  be  performed  in  the  neighbouring 
temple.  Tlie  twentieth  part  of  the  sums  expended  for  th» 
&lse  and  ridiculous  decoration  of  the  greater  number  of 
churches,  particularly  in  catholic  countries,  would  be  moK 
than  sufficient  for  the  erection  of  a  proper  Basilic;  and  the 
city,  so  far  from  being  impoverished  in  the  matter  of  archi- 
tectural monuments,  would,  on  the  contrary,  gain  much,  tôt 
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simplicity  instead  of  being,  tu  is  thought  by  some,  inimical 
to  beaulj,  constitutes  its  very  essence  ;  and  twenty  simple  but 
imposing  structures  mieht  be  reared  I'or  the  price  of  one 
gaudy  Bud  tasteless  production. 

The  most  celebrated  Basilica  of  Europe,  St.  Peter's  at 
Bome  and  St.  Paul's  at  London,  however  admirable  as  con- 
■tnictions,  are,  to  our  taste,  wanting  in  the  means  of  inspir- 
iug  that  feehng  with  which,  in  our  opinion,  the  Creator  should 
be  approached.  Sir  Christopher  Wren  has  erected  a  master- 
of  masonry,  but  had  he  lived  in  the  glorious  days  of 
;e  he  would  have  produced  a  masterpiece  of  architec- 
itnre. 

Gothic  cathedrals,  particularly  in  their  interior,  always  in- 
Tite  meditation.  We  do  not  at  first  sight  perceive  the  un- 
couth ornaments  which  are  heaped  together,  they  are  lost  in 
the  K^neral  eSect.  We  experience  a  certain  vague,  unde- 
fioable  abstraction,  analogous  to  the  uncertain  light  which 
prevails  ;  the  past  recurs  rapidly  to  the  mind  ;  we  remember 
that  ages  roll  on,  and  that  we  ourselves  pass  away  with 
them  ;  the  heart  feels  oppressed,  images  of  aeath  spring  up, 
't  humble  ourselves,  we  kneel,  we  pray.  To  explain  the 
lation  which  this  effect  bears  to  its  cause  is  foreign  to  our 
ijuct,  but  that  such  effect  is  generally  produced  on  entering 
>thic  cathedrals,  though  with  greater  or  less  intensity  ac- 
irdiugto  the  natural  disposition  of  different  individuals, 
cannot  be  denied,  and  if  we  seek  not  to  explain  it,  neither 
Ao  we  think  it  that  which  should  be  produced  by  a  temple 
consecrated  to  the  adoration  of  God.  We  have  ever  thought 
that  a  God  of  inhnite  goodness  should  be  approached  with  a 
feeling  of  confidence  rather  than  of  fear  ;  with  a  sentiment 
of  joy,  not  one  of  despair  ;  the  greater  the  Supreme  Being, 
■0  much  the  more  are  we  ennobled  in  approacliing  him,  and 
tte  more  we  feel  this  approach  the  more  the  soul  becomes 
'evated,  and  the  more  capable  we  feel  ourselves  of  all  that 

great,  generous  and  sublime.     But  leaving  these  specu- 

lUions  let  us  keep  lo  our  atriotly  architectural  considera- 
tioiu. 

Gothic  architecture  is  remarkable  not  only  for  its  pointed 
arches  ;  a  character  it  enjoys  in  common  with  the  Saracenic, 
but  also  for  its  vertical  lines  which  greatly  predommate  over 
the  horizontal  lines,  and  the  generally  slender,  aspiring,  and 
pinnacled  forms  of  the  principle  masses  and  of  the  minor 
detaJk.  It  is  a  style  too  well  known  however  to  need  des- 
cription.    We  will  here  remark  that,  contrary  to  the  \evj 
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piwalent  opinion,  that  it  had  oo  principlea,  and  that  iti  arcbi- 
(ecU  abaDdoned  tfaetuselves  to  ail  the  &ncies  of  arhitraiy 
ca)mce, — we  are  ci»vinced,  that  gothic  architedure  had  iti 
definite  pnociples,  and  that  these  irere  ia  maaj  pointa  pecu- 
liarir  excellent  At  all  events  it  cannot  be  denied,  that  na 
btûloingB  displaj"  to  perfect  a  knowledge  of  the  veiymathema- 
lical  acience  of  arching  aad  abutment  a«  gathic  cathedrali. 
The  Ira*eUer  tfa^n,  on  the  subject  of  ibeae  buildings  «ill  do 
well,  if  be  baa  time  and  opportunitf,  to  measure  all  the  parti 
of  the  plan  and  elevation  of  inch  edifice*,  when  it  will  be  found 
that  some  of  their  dime iiaions,  are  aliquot  parts  of  othen,  at 
of  the  length  or  breadth,  or  of  half  the  length,  ice.,  bv  meant 
of  which  a  acale  may  be  constructed,  aeiring  to  discover 
the  module  employed  by  the  architect,  at  least  for  each  sepa- 
nte  budding  ;  and  by  the  comparison  of  sereiul  buildingi, 
the  univerwl  principles  which  prevailed  in  the  construction 
of  such  edifices  may  be  ultimately  discovered.  The  woilit 
of  Canar  Caaanauus,  one  of  the  commentators  of  Vetruvim, 
OOmuikS  observation*  re^^rding  the  cathedral  of  Milan,  leml- 
iag  Id  afatnr  that  the  gothic  architects  worked  upon  urincipk, 
•Da  that  this  principle  was  the  triangle  oud  its  subdivisioDL 
An  attempt  baa  also  been  lately  made  to  discover  the  prin- 
^ple  upon  which  the  cathedral  of  Carbsle  was  buiit,  the 
nault  of  which  has  been  to  show,  that  the  circle  and  ia 
«ubdirâÎQOs  were  the  principle  here  employed.  But  as* 
triangle  iBBj  be  inscribed  iu,  or  circumscribed  about  eveij 
drdo,  it  ia  not  improbable  that  the  triangle  was  the  funii- 
ncBtal  SgUK,  aa  in  the  cue  of  Milan.  Why  either  should 
haTe  been  ehoaeo  a  not  clear  unless  as  symDolical  figura. 
Ttt»  ciicle  haa  been  often  the  symbol  of  the  Divinity,  bnl 
ibe  trÎM^e  b  mote  ^jpropriate  to  the  Triune  Gud  of  the 
ChriMiwa.  W«  lt»n  these  matters,  however,  to  the  Sags- 
^  of  oar  tnnreUer. 

a^ln  of  architecture  and  different  arraugemenb 
aDons  of  parts,  in  the  same  style,  have  uilFercnl 
I,  «ad  by  an  analogy  or  s<-cret  sympathy,  ulwayi 
AH  though  diflicnliJy  explained,  awaken  corresponding  sen- 
..__  .^^  EveiT  Weil  oiganised  mind  feels  the  difference  be- 
R  Ibe  tildr  and  the  great  j  the  pretty,  the  beautiful,  and 
«W«HUnMi  tkr  cbeofcl.  the  melancholy,  the  severe  and 
tlw  flMMf.  We  abo  know  from  experience,  what  are, 
tn  ||«Mt»l,  Uw  fhnn,  the  coloars,  thf  dimensions  and  the 
unwfNMM  «bleb  «n  the  best  fitted  to  produce  the  ten- 
Utmilto  Wt  hvn  «OHBWlMed  ;  aad  this  knowledge  is  suA- 


p  vient  for  practical  purposes  without  diviog  into  the  metaphy. 
éca  of  the  subject.  Applying  these  coiislderations  then,  to 
architecture,  we  are  enabled  to  judge  with  tolerable  accuracy 
from  their  pubHc  buildings,  whether  a  people  are  inâueneed 
bj  any  exclusive  sentiment  or  taste  in  architecture,  and 
whether  or  not  their  judgment  in  this  matter  be  sound. 

Whenever  a  nation  is  inlluenced  by  a  particular  senti- 
ment of  the  little  or  the  fantastical,  we  find  in  its  architec- 
tural monuments,  nakedness  in  the  place  of  simplicity,  or 
tewdriness  in  lieu  of  beauty.  A  frivolous  people  would  have 
prettinesB  even  in  architecture.  The  really  beautiful  and  the 
•ubiime  point  out  a  people  advanced  in  real  greatness  ;  the 
former  belongs  to  the  peacelul  virtues,  the  latter  to  the  severe 
and  heroic  virtues.  A  cruel  and  splenetic  people  would  have 
the  gloomy  and  the  melancboly,  like  the  dungeons  of  the 
inquisition,  or  the  cloisters  of  the  trappists.  An  economical 
itnd  calculating  people,  will  have  nothmg  but  what  is  strictly 
necesaary;  they  are  sparing  of  monuments,  and  such  as  they 
have  will  be  plain  and  solid.  A  really  civUized  people,  with 
ftiound  judgment  and  purified  taste,  will  have  édifices  of 
every  character  according  to  fitness  for  their  respective 
objects. 

In  connexion  with  the  beauty  of  public  edifices  them- 
■elves,  tbe  choice  of  their  situation  is  not  to  be  neglected,  nor 
the  harmony  or  contrast  of  their  architectural  lines,  with  the 
Tegetable  forms  of  the  country.  The  harmony  of  form  is 
obaervable  for  instance  in  the  aspiring  minarets  of  the  Turk- 
ish mosques  and  the  pointed  cypress  trees  planted  around 
&em,  while  the  horizontal  roofs  of  Italian  edifices  form  a 
contrast  with  the  vertical  stems  of  the  Lombardy  poplar,  as 
do  also  the  pointed  steeples  of  our  own  country  with  the 
rounded  summits  of  our  oaks  and  elms.  Ice.  In  general,  con- 
ttost  in  this  respect  is  more  pleasing  than  harmony,  though 
both  may  be  blended,  as  at  Constantinople,  where  the  Rat 
loof  and  rounded  dome  contrast  with  both  the  vertical  mi- 
nsr  and  upright  cypress.  Nor  is  colour  to  be  overlooked  : 
much  of  the  beautiful  effect  of  buildings  is  derived  from  the 
ooatrast  of  their  fine  stone  colour,  with  the  aîiure  of  the 
aky  or  the  green  foliage  of  the  trees;  while  the  harmonious 
keeping  of  our  grey  gothic  piles  with  our  cloudy  sky  and  its 
fiKul  play  of  light,  has  charms  peculiar  to  itself 

These  hints,  it  is  hoped,  will  suffice  to  direct  the  traveller 
in  his  observations  of  architecture  as  a  fine  art,  and  in  its 
connexion  with  the  taste  and  disposition  of  a  people.     We 
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judgment,  either  of  the  taste  of  the  countty  or  of  that  of  the 
proprietor  of  the  pictures.  It  is  not  therefore  in  the  galle- 
ries of  prince)!  ajid  of  the  rich,  that  we  are  to  seeK  for 
h&rmonr  between  the  pictorial  productions  of  a  couolry  and 
its  mind,  but  rather  in  the  small  collections  which  adorn  the 
i^artments  of  private  individuals  :  such  persons,  unable  to 
go  to  the  expense  of  having  foreign  paintingB,  are  under  the 
necessity  of  satisfying  themselves  with  native  prodnctions, 
and  the  prevailing  nature  of  these  will  be  found  more  or  less 
characteristic  of  trie  prevalent  taste,  pasaions,  and  moral  dis- 
position. 

Porlraits. — In  all  countries  vanity  is  a  common  failing. 
bat  it  assumes  different  features  iu  diHerent  individuals,  and 
in  different  countries.  In  some  cases  it  ia  personal,  direct, 
and  undisguised  ;  in  others  it  is  diffusive,  indirect  and  veiled. 
In  countries  despotically  governed  the  dignities  and  honoura 
conferred  by  the  prince  are  the  chief  titles  to  consideration 
and  respect  ;  in  old  monarchies,  where  the  aristocratic  fami- 
lies of  the  country  have  played  important  parts  in  the  history 
of  by-gone  times,  genealogy  and  high  descent  are  object»  of 
pride  :  in  republics,  places  of  trust,  denoting  eminence,  are 
also  enviable  distinctions  ;  in  mixed  governments  the 
wealthy  ape  the  great,  hence  the  general  prevalence  of  por- 
traits. In  some  cases  the  portraits,  displaying  with  uudis- 
Kised  affectation,  the  rank,  the  orders,  and  other  honorific 
dges  conferred  on  the  original,  are  exposed  in  the  most 
conspicuous  place,  proclaiming  a  greater  desire  of  exacting 
respect  than  of  deserving  it.  Not  that  we  would  insinuate 
that  we  should  blush  at  such  well-merited  honours  as  a  just, 
munificent,  and  enlightened  prince  mayconler,  on  the  Con- 
akry, we  may  reasonably  be  proud  of  them  ;  but  at  the  same 
time  it  should  be  remembered,  that  modesty  is  the  chief  de- 
coration of  true  merit,  and  a  vain  display  creates  a  suspicion 
that  more  is  owing  to  chance  or  intrigue  than  to  honour 
or  virtue. 

A  less  immediately  personal  vanity,  and  one  which,  in 
some  cases,  is  more  excusable,  is  that  which  makes  an  exhi- 
bition of  ancestral  dignity.  Not  that  we  are  for  a  moment 
to  imagine  that  we  owe  these  uncouth  collections  of  wiga 
and  conical  bodies,  of  armour  and  hoops,  to  filial  piety, — that 
the  son  delights  in  contemplating  the  beloved  features  of  an 
indulgent  faUier  or  of  a  tender  mother  ;  for,  if  such  were  the 
motives,  these  portraits  would  be  confined  to  the  private 
apartments,  whither,  accompanied  only  by  recollections  and 
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regrets,  he  might  contemplate  them  in  solitude.  No,  the 
truth  is,  we  wouldiwurpby  reason  of  our  ancestors  a  degree 
of  eBt«em  to  whiuh  we  are  not  ouraelves  entitled.  Never- 
theless, as  a  proper  pride  in  the  great  and  good  deeds  of  our 
ancestors  has  a  tendency  to  excite  in  us  a  desire  of  emulat- 
ing their  virtues,  this  vanity  has  some  shadow  of  excuse.  It 
may  be  remarked,  that  aa  the  first  case  we  mentioaed  la  most 
common  in  despotic  governments,  so  the  last  is  more  pre- 
valent under  limited  monarchies,  or  where  feudal  preju- 
dices are  not  wholly  extinct;  and  wherever  it  is  general, 
there,  titles  of  nobility  and  musty  parchments  are  more 
honoured  than  pcrsonid  worth. 

In  these  utilitarian  days,  arts,  industry,  and  commerce, 
constitute  the  real  greatness  of  a  people.  These  create 
wealth,  and  wealth  is  power  :  hence  the  rich  commoner 
thinlu  himself  tlie  eijual  o(  the  titled  Aristocrat,  and,  M 
far  as  money  will  enable  him,  must  ape  the  pride  uf 
birth,  and  have  the  portraits  of  himself  and  fiimily  ;  md 
as  it  is  a  character  of  vanity  to  copy  those  above  i» 
portraits  are  common  tï'om  the  prince  to  the  yeoman. 

It  cannot  he  denied,  that  one  of  the  chief  ndvautagc* 
of  painting  is  to  perpetuate,  with  the  remembrance  ot 
his  illustrious  actions,  the  features  of  a  ereat  man;  but  let 
his  country  demand  the  portivit,  let  it  he  suspended  in  s 
public  building,  where  the  multitude  may  contemplate  it, 
and  be  inspired  to  heroic  deeds,  or  learn  to  appreciate 
them;  the  object  is  then  attained.  Let  painting  retnce 
the  contour  of  the  lips  which  have  smiled  upon  us,  li>e 
eyes  which  have  beamed  upon  us  with  affection,  and  let 
the  portrait  awaken  affectionate  sentiments,  calm  regrets, 
meditations  and  hopes,  its  object  is  praiseworthy,  and  the 
art  vain  able. 

On  the  subject  of  portraits  then,  the  traveller  can  do 
little  more  than  note  tlieir  degree  of  prevalence,  the  de- 
gree of  perfection  to  which  this  branch  of  painting  hai 
attained,  its  progress  or  decline,  and  the  motives  of  it* 
cultivation. 

Historical  Painfinyg  are  either  princely  magnificence  or 
the  monuments  of  a  nation's  greatness.  Man  being  ever 
attentive  to  his  individual  interesc,  we  cannot  be  surprised 
if  artists  are  eager  to  put  upon  canvass  whatever  may  serve 
to  illustrate  the  monarch.  Flattery  is  always  agreeable, 
and  painters  find  their  profit  in  it.  So  is  it  to  this  vanity  of 
pmces,  to  the  adulation  of  courtiers,  or  to  the  cupidity  of 


utista,  that  we  are  indebt«d  for  thoae  Ijdng  pictures  which 
Tepresent  sovereigns  snatching  from  tbetr  enemies  the  palm 
of  yictory,  won  in  reality  by  the  talents  of  their  generals. 
Some  sovereigns,  it  is  truo,  have  shown  greater  magoani- 
mi^.  Thus  the  Emperor  Alesander  of  Russia  has  formed 
a  unique  gallery  of  the  portraits,  which  he  ordered  to  be 
punted,  of  all  the  celebrated  captains  whose  names  and 
exploits  are  connected  with  the  most  brilliant  period  in  the 
faiatory  of  his  reign  and  country  ;  but  these  are  portrdita,not 
what  we  understand  by  historical  painting,  the  object  of 
which  is  to  preserve  the  memory  of  remarkable  events,  of 
heroic  deeds  ;  and  to  elevate  the  mind  by  the  representation 
rf  those  actions  which  are  most  worthy  of  esteem  and 
imitation. 

Nothing  is  historical,  properly  speaking,  but  that  which 
hu  happened  a  lung  time  ago  ;  but  most  of  the  paintings  of 
historical  subjects  which  wc  possess,  are  much  more  mo- 
dem than  these  subjects  themselves;  the  greater  part  of 
which  are  taken  from  sacred  history,  and  from  that  of  the 
Greeks  and  Romans.  Therearo,  nevertheless,  some  finepaint- 
ingHof  mibjectsfromraodem  history.  Our  own  times  are  not 
Kmarkable  for  deeds  of  heroism,  and  those  few  which  may 
occur,  are  not  sufficiently  appreciated  by  us  to  be  preserved 
on  canvass  for  the  edification  of  our  posterity.  The  object  is 
to  have  pictures  merely  as  pictures,  not  for  the  subjects  they 
represent,  or  the  morsJ  influence  they  exercise,  and  Watelet 
OMerves,  with  much  truth,  "Luxury  and  too  great  wealth 
are  the  most  dangerous  enemies  of  painting  ;  when  these  two 
vices  of  empires  have  attained  their  extreme  point,  works  of 
art  enter  into  the  class  of  sumptuosities,  superfluities,  mere 
fiirciture,  subject,  like  other  thines,  to  fashion."  This  fashion 
may  either  determine  the  predominance  of  pictures  ge- 
nerally, or  of  a  particular  class  of  them,  a  distinction  which 
the  traveller  wiJl  not  tiiil  to  remark.  When  pictures  be- 
come an  essential  part  of  the  furniture  of  houses,  they  will 
be  in  great  number,  and  therefore  afford  so  much  the  greater 
facility  of  judging  by  their  means  of  the  national  character. 
With  regard  to  historical  paintings  in  particular,  observe 
whether  they  are  common  or  not.  Are  the  subjects  taken 
from  ancient  history,  sacred  or  profaoe,  or  from  modem 
hiatory,  or  do  they  represent  actions  of  the  present  times? 
and  remark  particularly  the  class  of  actions  which  such 
pictures  commemorate;  such  as  deeds  of  mere  personal  bra- 
l-  very,  of  generous  moral  sacrifice,  of  resignation  in  adversity,  qS^ 
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Utionkl  calamities,  physical  or  moial,  of  great  crime*, 
■wnal  puiiishmenU,  martyrdoma,  pleasing  traita  of  chancta 
of  Kmarkable  persona,  &c. 

After  portraits  and  historical  pictures  we  may  say  a  word 
on  sea-pieces,  landscapes,  bits  of  architecture,  puatiugs  of 
flowers  and  fruit,  animals,  scenes  frum  private  lite  or  public 
■ii>anen,orin  elucidation  of  passages  from  celebrated  works, 
niU  life,  allegories,  &c.  The  Utter  ore  sometimes  included 
under  historical  painting. 

These  rarious  kinds  of  pictures  «xe  the  most  common. 
Aa  Tarioua  as  the  tastes  of  different  individuals,  they  oftea 
■erve  at  t  true  index  to  the  character  of  their  possessosi 
•ad  hence  uaist  in  learning  nbat  is  the  general  mind  oif  the 
oaoon.  and  pointing  out  the  fsvourilc  purauils  and  inclina- 
Uttona  of  the  people.  Sea-pieces  aud  Bambochades  ve 
conninii  in  HollancL  The  Dutch,  a  navigating,  and  almori 
wuphihiuus  people,  delight  in  the  represeutation  of  eveiy 
âûuit  ciuini'cted  with  navigation,  whether  upon  the  seas,  «r 
on  their  canals,  or  iu  their  port».  This  people,  whose  \dm 
and  actions  kK  coldly  methodical,  seem  to  be  at  the  laj 
antipodes  of  grace.  The  lower  orders  know  no  arousemoit 
but  what  is  afli^rded  by  the  village  ale  house,  and  acconl- 
u^y  the  *cc^t)<^s  of  merriment  and  drunken  riot  which  tbcN 
)>l«i-«4  exhibit,  are  the  favourite  objects  of  the  popular  pftin^ 
inga;  and  certainly,  if  correct  imitation  of  nature  be  • 
niMit.  tho  Dutch  and  Flemish  painters  have  great  merit; 
tnc  ia  this  merit  confined  to  their  bambocludes.  Ae- 
OlHloncd  u  ibf.'  Dutch  artists  are  to  the  view  of  the  sea,thcy 
bav«  produced  admirable  sea-pieces.  The  fondness  of  lb* 
BaUvtatu  for  the  cultivation  of  flowers  has  also  engendered 
K  taali^  for  the  representation  of  these  lovely  objects  of  na- 
ttirv,  and  Mcoraingly  many  beautiful  productions  of  this 
kind  biMT  witnna  to  toe  talent  and  patience  of  Dutch  artisti. 
Tlw  I>«teh  excel  In  a  faithful  imitation  of  nature,  but  an 
atm^fn  to  tiie  conceptions  of  high  art. 

LiMwfcwyiM  are  a  branch  of  pamting  found  every  where, 
aad  which,  ntorv  than  any  other,  is  influenced  by  localitf. 
Il  ia  veiT  natural  that  the  painter  should  transfer  to  tut 
nuivass  the  «cenea  which  he  has  m>»t  frequently  before  hil 
«jrfa,ai)d,  all  else  beingequal,  the  more  the  country aboundi 
in  beautiAU  ur  picturesque  scenery,  so  much  the  more  will 
UudjK«pe  paintmg  be  cultivated. 

The  general  aspect  of  a  country  exercises  ft  moiepowcr- 
All  monl  influence  than  is  generally  inugiocd.    WaieM 


uyi,  "The  character  of  the  climate  vhich  t 
tcenery  of  a  country,  also  influences  the  idieas,  tl 
and  tbe  occupations  of  its  inhabitants  ;  whence  there  results 
ft  very  marked  difference  in  the  works  of  the  painters  of 
diSérent  countries."  This  observation  is  particularly  appli- 
Ckble  to  landscapes,  and  the  same  author  further  says, 
"The  imagination  of  an  Italian  landscape  painter  will  na- 
tarally  be  stored  with  the  rich  scenery  of  his  country,  the 
beautiful  edifices  which  adorn  it,  and  those  imposing  ruina 
which  attest  the  truth  of  all  that  historians  and  poets  have 
written  concerning  their  former  splendour  ;  mountains  and 
their  torrents,  waving  hills,  lakes  and  fertile  valleys  na- 
toially  form  the  ground  work  of  Italian  landscapes  ;  noble 
edifices,  temples,  monuments  old  and  ruined,  or  modern 
Bnd  majestic,  supply  the  accessories." 

Be  it  observed,  however,  that  nature  in  vain  offers  to 
artists  the  most  exquisite  modela,  if  they  know  not  how  to 
appreciate  them,  ui  this  respect  a  very  great  deal  depends 
on  the  institutions  of  a  country,  which  either  leave  the 

Eeople  in  that  happy  state  of  feeling,  and  allow  them  the 
•isure,  requisite  for  enjoying  the  beauties  of  nature,  or 
paralyze  all  natural  influences  by  Actitous  constraints,  or  by 
a  aeiiBC  of  social  misery.  The  climate  also,  by  permitting 
a  great  part  of  the  day  being  spent  in  the  open  air,  or  by 
coafining  ua  to  our  houses,  operates  powert'ully  on  our 
sympathy  for  the  beauties  of  the  country  ;  producing,  how. 
ever,  contrary  or  similar  effects,  accordmg  to  circumstances. 
The  climate  of  England  keeps  people  much  within  doors, 
and  the  artihcial  life  of  this  industrious  nation  would  seem 
little  favourable  to  a  love  of  the  country.  But  while  the 
necessary  attention  to  business  confines  the  industrious 
Englishiiian  to  his  counting-house  or  his  manufactory,  and 
the  peer  and  the  parliament  man  to  their  attendance  at  the 
senate,  they  fly  eagerly  for  dissipation  and  health  to  the 
rich  fields  and  woodland  retreats.  A  pride  also  in  terri- 
torial possessions,  a  lively  interest  in  agricultural  pursuits, 
and  a  lurking  fondness  for  baronial  life,  linked  with  ré- 
miniscences of  feudal  power,  inspire  a  general  fondness  for 
the  country  and  its  beauties;  and  hence  landscapes  are  in 
great  esteem  among  the  English.  The  French,  says  Watelet, 
takes  no  real  interest  In  naval  scenes  and  country  manners. 
Claude  and  Poussin  belong  rather  to  the  Roman  than  to 
the  French  school  of  painting,  and  of  the  comparatively 
'     *     '  capes,  painted  liy  the  French,  few  exhibit  native 
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•cenery;  tbey  are  imagiiiBiy  pioductionB  or  copies  offoreigi 
works. 

If  then  artists  themselves,  wbose  interest  should  lead 
them  to  study  the  sites  of  their  own  couutry  (and  there  an 
few  countries  which  do  not  afford  abundant  beauties),  pBf 
little  or  no  attention  to  them,  ve  cannot  expect  to  fioa  ia 
tfao  country  a  general  taste  for  landscape  or  the  moral  Ben- 
timents  and  habits  which  inspire  it.  Hence  it  may  be  con- 
cluded that  in  countries  where  landscapes  are  uncoaunoo, 
and  where  those  which  do  exist  represent  views  taken  from 
other  countries,  the  institutions  have  in  a  great  mesmin 
diverted  the  people  from  their  true  interests  by  inspiring 
fictitious  manners  in  the  place  of  natural  tastes  ;  or  thit 
some  other  cause  has  operated  to  draw  the  general  miiid 
from  rural  labours  and  country  life. 

But  even  where  landscapes  abound  they  may  be  of  I«9 
very  distinct  characters,  the  beautiful  or  the  sublime  ;  liisl 
ia  to  say,  they  may  be  in  the  style  of  the  smiling  beauùeidf 
Claude,  or  the  picturesque  sublimity  of  Salvater  Rosa,iDil 
according,  as  the  one  or  the  other  prevails,  we  niayjvdtf 
the  national  character  to  be  directed  in  preference  towsiv 
tl)e  beautiful  and  the  graceful,  or  towards  the  gloomy  ud 
the  sublime. 

England,  it  must  be  confessed,  is  most  fortmiately  cinnm- 
stanced  both  morally  and  physically  for  excelling,  not  only  in 
landscape  painting  but  in  other  branches  of  the  art.  Ftom 
its  insular  position,  the  view  of  the  sea  is  nearly  as  tamïliaiti 
that  of  the  land.  It  is  seen  at  one  time  calm,  at  another 
ereatly  agitated,  or,  tempest  tossed,  urging  its  foaming 
oillows  against  the  rocky  coast.  Vessels  of  all  Dations,  « 
all  sizes  and  constructions  are  ever  sailing  past;  no  poiU 
in  the  world  offer  such  variety  or  such  busy  scenes  :  in 
a  word,  the  English  possess  every  requisite  for  the  compo- 
sition of  the  most  beautiful  sea-pieces.  For  landscape  abo, 
no  country  is  richer  in  variety  of  views.  The  principality 
of  Wales,  the  north  of  Scotland,  present  the  most  imposing 
masses  of  rocks  piled  into  a  thousand  forms,  as  various  u 
they  are  sublime.  The  county  of  Cumberland  aboiutds  ia 
romantic  lakes,  and  the  whole  of  England  is  a  counliy 
most  gracefully  imdutatcd;  its  beauties  of  detail  are  equally 
abundant  and  superior  ;  its  vegetation  is  of  uticonunon 
richness;  the  oak,  monarch  of  the  forest,  there  altaioi 
its  utmost  luxuriance,  and  contributes  greatly  to  embel- 
lish the  landscape;  cattle,  sheep,  £cc.  display  the   per- 
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)ction  of  their  aeveral  forms  on  a  back  ground  of  unequalled 
p^gteen;    modem    edificee  of  ereat  magnificence,  and   the 
most  picturesque  views  of  abbcjs  and  castles  are  thickly 
strewn  over  the  face  of  the  country.     Health,  cleanlinesa, 
and  content  distinguish  the  person  of  the  peasant,  while  the 
comfortable  appearance  of  his  cottage  harmoDJzes  with  the 
ichness  of  the  soil  ;  and  anally,  if  Great  Britian  does  not 
s  the  bright  sunshine  of  Italy,  her  sky  is  far  better 
nited  for  varying  the  ehiaroseuro  of  her  admirable  pros- 
lects.     The  English  should  therefore,  and  in  fact  do,  excel 
B  landscape  painting. 
Nor  is   it   for  sea-pieces   and    landscapes    alone,    that 
tgland  possesses  peculiar  advantages  ;  she  has  also  evety 
iquisite  for  the  production  of  the  finest  historical  pictures. 
'  e  hisloiy  of  no  country  in  the  world  affords  a  greater 
mdance  of  subjects  worthy  of  the  art.     Indeed,  as  Le- 
taque    has   written,   "The   English  school  will    be  dis- 
guished  by  the  noblest  parts  of  the   art,  judgment  in 
mposition,  beauty  of  form,  elevation  of  ideas,  and  truth 
F  expression.     Beauty  will  form  a  distinguishing  character. 
Mc  M  the  English  school,  because  it  is  common  enough  in 
igluid  to  be  constantly  before  the  eyes  of  the  artist.     If 
•  beauty  be  not  precisely  that  of  the  antique  it  is  perhaps 
S  way  inferior  to  it.      The  English  school  will  be  dis- 
uished  by  truth  of  expression,  because  national  liberty 
nits  the  full  and  natural  display  of  the  passions.     It  will 
serve  simplicity  and  not  be  spoiled  by  theatrical  affecta- 
,  exaggeration,  and  false  graces,  because  the  English 
iners  are  themselves  simple  and  unaffected." 
England  moreover  possesses  a  greater  number  of  the 
finest  specimens  of  the  great  masters,  and  talent  once  ac- 
knowledged does  not  fail  of  encouragement.     With  all  this, 
however,  neither  painting  nor  the  other  fine  arts  are  cul- 
tivated in  England  as  they  deserve  to  be  ;  the  reason'  for 
which,    as  given  by  artists  themselves,  fully  corresponds 
with  the  sentiment  of  Watelet  already  mentioned,  "That 
great  wealth  is  an  enemy  to  the  fine  arts."     In  England  the 
opinion  prevails  that  enough  is  done  for  the  encouragement 
of  talent  when  it  is  paid,  not  with  esteem  and  consideration, 
but;  with  money  only,     The  nation  in  general  is  not  imbued 
with  the  importance   of  the  fine  arts  and  of  their  moral 
influence. 

Caricature. — We  may  add  to  what  has  been  already  said, 
t,  of  the  different  branches  of  the  arts  of  design,  caricature 
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Û  pcrfaap*  that  bj  which  we  nwy  more  readilj  diicmi  the 
feehngB  of  a  people,  the  kind  of  wit  which  diatinguûhet 
them  and  the  degree  of  freedom  tfaej  etgoy.  Uoreorer, 
from  the  usunl  lubject  of  these  caric&tures,  we  le&m  whu 
uv  the  most  common  ridicules  of  the  people,  or  the  ticm 
thkt  ar«  the  mnat  odious  (o  them,  snd  which  they  endeavoui, 
by  tliiB  indirect  but  poweîfiil  means,  to  correct  or  pmiish. 

GENERAL  OBSERVATIONS. —There are twoprinciple 
object*  in  painting  ;  the  first  and  unoueetionablr  the  mM 
important,  is  to  remind  us  of  heroic  actions,  of  Irait*  of  ruW 
ma  generosity,  worthy  of  our  admiration,  our  esteem,  our 
imitation,  and  (o  awaken  in  ui  an  ardent  desire  of  true  gloij: 
or  to  retrace  and  rescue  from  oblivion  the  featnrea  of  Ac 
benefaciura  of  mankind.  The  second  object  of  pamtins  i> 
to  preserre  to  us  the  likeness  of  those  who  are  de«r(o  uito 
offer  us  a  faithful  picture  of  the  beauties  of  nature  and.  by 
delighting  our  sight  with  (he  perfection  of  form  and  colonz, 
to  iiupire  us  with  tender  and  beneTolenl  spotimcnts  or  exahtJ 
meditations.  Beautiful  nature  should  alone  he  copied,  lui 
where  painting  is  employed  to  retrace  scenes  of  nomt  tt 
coarse  pleasures,  or  to  pander  to  an  unworthy  vaiiity,  bI 
derogates  from  its  object  and  the  artist  degrades  hiiuscÛ 

Barbarous  nations  know  nothing  of  the  art  of  paintiiai 
(for  their  rude  attempts  do  not  desert-e  the  name)  linlS 
does  not  follow,  that  it  is  always  cultivated  in  proportioot» 
the  degree  of  civilisation.  When  this  is  the  case  tbr  tn- 
veller  must  endeavour  to  discover  the  reason.  Among  thw 
nations  where  the  art  is  cultivated,  some  have  o  decided  ftr- 
feri-nce  for  one  particular  branch  of  it,  some  Ibr  another,  ud 
this  preference  is  almost  always  detennined  by  the  taste,  ihr 
passions,  and  the  manners,  with  which  the  peculiar  cUattt 

r'nting  has  a  general  conformity.  This  conformity  alunili 
pointed  out  where  it  exists,  and  its  reactive  influrnct  ta 
raannen.  When  this  conformity  does  not  exist,  the  reaKA 
of  this  anomaly  should  be  noticed,  together  with  the  coalt' 
quences  which  result  from  it. 

If  the  traveller  would  consider  the  art,  more  particuUlJT 
the  following  are,  according  to  Watelet,  the  objects  whiM 
should  engage  his  attention. 

1.  OniniK. — Naîtrai.  The  natural  origin  of  painting  » 
founded  on  a  universal  want  or  bias,  which  leads  man  to  ex- 
press what  he  feels  ;  to  designate  and  imitate.  Tlii*  wut 
or  this  inclination,  which  Is  natural  to  man,  renders  the  libri*! 
arts  necessary  to  him,  and  these  arta,  among  which  is  painting. 
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become  the  intellectual  languages  of  the  noblest  institu- 
tions of  society,  its  religious  system,  its  patriotism  and 
heio&rffai. 

Historical. — ^The  historical  origin  of  painting  is  founded 
on  the  monuments  of  antiquity,  but  these  monuments  afford 
but  few  incontrovertable  iacts,  and  are  limited  to  certain 
epochs.  In  the  most  ancient  authors  who  have  treated  of 
we  history  of  the  arts,  may  be  found  a  few  curious  details 
which,  however,  are  neither  essentially  necessary  to  be  known, 
nor  are_  of  much  use  to  the  progress  of  painting. 

Usx. — Useful  to  the  sciences  in  general,  by  representing 
iheir  particular  objects. 

To  oistoiy  by  the  representation  of  Êtcts,  by  preserving 
llie  faithful  likeness  of  objects,  of  monuments  and  pesions  ; 
by  the  representation  of  customs  and  events. 

To  the  Institutions  of  a  country,  because  painting  renders 
diem  sensible,  by  placing  before, our  eyes  the  facts  connected 
with  them,  or  their  pecmiar  allegories. 

Useful  and  Agreeable  to  the  Uberal  arts,  by  the  relation 
diat  painting,  which  is  one  of  them,  bears  to  the  rest. 

To  the  mechanical  arts,  by  facilitating  the  intelligence,  the 
execution,  arid  .the  imitation  of  all  that  human  industry  in- 
vents ;  for  the  art  of  design  is  in  this  respect  a  universal 
Imguage. 

AgreefMe^  both  in  its  practice  and  contemplation,  whether 
from  the  particular  satistaction  which  painting  gives  by  its 
imitations,  or  as  monuments  of  patriotic  deeds,  or  from  the 
pkaiure  we  feel  in  the  possession  of  beautiful  and  valuable 
works  of  the  arts. 

PnFXCTiBiLiTT. — Theoretical  \  by  the  combination,  de- 
Tdopment  and  mutual  relation  of  the  principles  essential  to 
Ae  art  ;  by  the  assistance  derived  from  other  sciences,  as 
bom  Anatomy  y  which  shows  the  form  and  arrangement  of  the 
bones  and  muscles; — 

By  the  mathematics  which  teach  the  laws  of  perspec- 
thre,  &c.  ; 

By  means  of  history  and  fable,  where  are  treasured  up 
mteretting  fitcts,  and  the  costumes  of  the  times  and  of  the 
people, — as  also  by  allegory  ; 

Bj  means  of  observations  on  the  forms  of  bodies  ; 

Bj  colour  ; 

nj  the  effects  of  light  and  shade  ; 

Bj  the  effects  of  the  passions; 

Bj  the  apparant  motion  of  animated  bodies; 

T 
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d  objects  have  the  «d<raDl«ge,  by  reatoQ  of  ihs 
b  «n^j-ed,  or  being  much  more  durable  th&u  f«ini> 
— *i  dieae,  if  properly  preserved,  will  last  >  varj 

■  ia  presumed  to  hare  been  the  first  sculptoi, 
(If  iadMd  he  was  a  real  personage  and  not  an  aUwuncil 
pCTKNiifieation  of  ifae  art}.  He  flcmrished,  according  ts 
M.  ClaTÎer,  aboQl  the  year  1573,  and  was  conaeauently  ctm- 
temponneoui  with  Moses,  «ho  vas  bom  in  1571  Defbn 
ifae  Chiittian  era.  This  latter  and  Sanchoniaihun,  the  inM 
ancient  historians  known,  both  speak  of  sculpture.  iU 
however  old  these  authors  may  bë,  the  art  of  sculptnn  P 
ceitainljr  still  older,  and  its  commencement,  without  tknÂ*. 
dates  ÙK/m  the  earliest  infancy  of  society. 

This  sublime  ait,  which  had  attained  its  perfection  in  (be 

lime  ot  Pericles,  continued  to  flourisb  for  600  years,  thsto. 

till  the  reign  of  Septimus  Severus,  when  it  began  to  dpcIîlK 

Daring  this  long  period  several  master-pieces  prove  that  Ûa 

t  «Il  itill  in  its  glory.    The  amoroas  Pimcitellea  gsn  to 
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the  astonished  world  the  divine  figure  of  the  beauteous 
Phiyne  under  the  name  of  the  Cnidean-goddess. 

Cleomenes  struck  out  that  model  of  grace  and  beauty 
aie  Medicean  Venus.  Apollonius  |of  Athens  sculptured  for 
Pompey,  the  magnificent  statute  of  Hercules,  of  which  no- 
thing is  left  but  the  Torso.  The  happy  reign  of  Titus  gave 
birth  to  the  Laocoon  ;  and  the  features  of  Antinoiis,  while 
they  remind  us  of  the  friendship  of  Adrian,  are  a  sufficient 
proof  that  the  statuary  art  still  flourished  at  that  epoch. 
But  it  is  foreign  to  the  object  of  our  book  to  enter  into  a 
history  of  sculpture  ;  to  be  thoroughly  known  it  must  be 
studied  in  works  professedly  written  on  the  subject.  Any 
one  who  would  content  himself  with  a  rapid  sketch  may  read 
the  article  at  the  beginning  of  the  second  volume  of  the 
Musée  Français  ;  its  author  is  M.  Croze  Magnan,  and  it  is 
remarkably  well  done.  This  writer,  however,  by  beginning 
the  history  of  sculpture  with  its  early  progress  in  Egypt, 
seems  to  have  paid  too  little  attention  to  the  antiquities  of 
India.  The  sculptures  seen  in  the  Pagody  of  Elephanta  and 
elsewhere  are  represented  to  us  as  £ir  superior  to  those  of 
the  Egyptians,  and  their  antiquity,  accordmg  to  aU  appear- 
mce,  is  much  ^eatcr. 

We  have  said  already  that  the  fine  arts  are  intimately  con- 
Bected  with  each  other,  so  that  where  any  one  of  them 
flourishes  the  others  will  be  cultivated.  Thus  we  see  that 
in  the  days  of  Pericles,  of  Augustus,  and  of  Louis  XIV.,  a 
■multaneous  impulse  was  given  to  sJl  the  liberal  arts,  and 
diey  were  all  cultivated  in  the  same  spirit.  This  harmony 
has  always  existed,  and  ever  will  exist,  whence  it  follows 
that  the  series  of  observations  to  be  made  on  any  one  of  the 
flue  arts,  must  be  made  on  them  all. 

The  object  of  sculpture  is  the  same  as  that  of  painting, 
with  this  difference  however,  that  the  subjects  of  the  former 
MB  more  limited  than  those  of  the  latter.  Painting  can  re- 
|fiawnt  every  thing,  whilst  there  are,  on  the  contrary,  but  few 
Baterial  objects,  whose  form,  dimensions  and  continuity  of 
texture,  admit  of  their  imitation  by  sculpture. 

We  know  but  little  regarding  sculpture  in  India,  in  China 
sod  other  Asiatic  countries,  unless  it  be  that  the  Asiatics  as 
wdl  as  the  Egyptians,  the  Etruscans,  the  Greeks  and  the 
Bomans,  consecrated  sculpture  more  especially  to  religion. 
The  Statues  and  Bas.relie&  of  the  Asiatics  are  allegorical  re- 
]lieaentations  of  the  Divinity,  or  its  attributes,  and  are  impor- 
tant monuments  of  the  religious  beliefs  of  these  people. 

T  2 


acvuTvtx. 


&  WffmKt  tkat  Mslptnte,  witfa  the  earl;  EgyptUn».  i 
k  kàd  âf  kagOM»,  or  ntfaêr  sopplied  ha  place.     Yign 


An  KTTcd,  Gkc  mu  pbcvds,  to  give 
^ftac9«».af  expeditioDato  be  uodertakpn,  tic.    WarbartoD. 


^ _       — place.     Figon* 

and  bnlBBtinl  in  their  appcuance  men 

up  in  the  public  places,  vheiv 

of  Uboun  ID 


k,  tW  Abbé  Phiehf,  ke.  an  agreed  regarding  this  pn- 
— e  of  imlptiire  and pùntÎDg  in  Egjpl.  whence  Egjp- 
[uitîti  denre  addîDotul  interest,  as  throwing  much 
,  B  the  amaaen,  ciMton».  and  eartv  history  uf  ihesr 
irpMvle.  Wbea,at  a  later  periud,  n  new  kiod  uf 
J  wm  iDveHted,  the  primitive  signification  of  iboc 
m  (argaittn  ;  they  began  thenceforwd 
J  tfacv  MaloCTi,  whence  (heir  thec^n;  and  idolatrr. 
e  fint  «aine»  of  the  Greeks,  were  those  of  their  lîiti- 
;  Ifaer  altenratds  made  statues  in  honour  of  their 
I,  beroea,  and  grvat  men.  The  Bomans  foUownt 
A  pruseworth;  mâtive  had  given  rue  ta 
Friendship,  but  more  fmjueuUj  vanitt  ui 
t,  incteaaed  their  number,  and  in  our  dayii  scâmif 
anjr  odaer  «tatnei  are  seen,  if  we  except  the  copiea  of  thoa 
■anent  rtatncs  which  the  irniptioos  of  the  barbnrians,  rtb- 
gMMH  pcnecutiooa,  and  the  destructive  hanil  of  time  hatv 
ipam£ 

la  Christendom,  the  chief  end  of  sculpture  can  oalf  W 
the  repreaentation  of  those  persons  and  actions  whose  attmof 
m  wofth  )veserving.  or  the  per^mifioalion  of  the  heroic  or 
BMCefu]  Tirtnes  ;  or  finally,  to  present  to  our  view  thow  tuf 
^BMandgtsceKil  contours,  which  aoappropriateljdeconU 
the  edifice*  of  a  rich  and  civiliied  people. 

"  Hie  beautiful  statue  of  a  bright  and  youthful  goddes," 
■ays  M.  Hagnan,  "inspired  love  and  tenderness,  the  onlf 
affections  capable  of  Ëltiog  the  soul  with  that  inetfahle  ex- 
Stacy  which  is  the  characteristic  of  human  te  lie  ity."  But  it 
t)  bV  no  means  necessaiy,  in  order  (o  produce  this  effect, 
that  the  siatue  ^uld  be  that  of  a  divinity.  The  besutfc' 
forms  as  well  si  that  of  colours  always  produces  a  sw«t 
■eivnity,  weil  calculated  to  lull  all  discordant,  hatcAil  uA 
cruel  passions.  The  more  a  people  cultivate  the  fineartitf 
objects  of  taste,  so  much  the  more  eommcoi  amcHig  them  att 
ptir.  will  be  found  moral  and  physical  grace  and  besulj. 
mildness  of  manner  and  goodness  of  heart. 

Whenever  a  people  raise  statues  to  their  great  mefl  " 
proves  that  llie  veople  are  themselves  great  and  civUuri 
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Who  does  not  see  in  the  statues  raised  in  England  to  the 
memoiy  of  the  Duke  of  Bedford,  to  Watt,  See,  the  esteem 
in  which  the  English  hold  agriculture  and  the  useful  arts, 
and  the  gratitude  of  the  nation  towards  its  benefactors. 
And  when  we  contemplate  the  statues  and  the  monuments 
nised  in  honour  of  Newton,  Shakespear,  Bacon,  Johnson, 
Garrick,  Hume,  Chatham,  Howard,  Pitt,  Fox,  Burke,  Com- 
walliSy  Nelson,  Wellington,  Jenner,  &c.,  we  recognize  a 
people  jealous  of  every  kind  of  illustration. 

In  every  country  of  civilized  Europe,  we  find,  in  like 
manner,  statues  raised  with  the  noblest  intentions,  but  the 
immber  of  such  statues,  and  the  particular  class  of  virtues 
fhej  are  intended  to  immortalize,  is  different  in  different 
placet,  and  to  this  object  the  traveller  should  direct  his 
attention. 

The  statues  and  monuments  of  which  we  have  been 
qraaking,  are  particularly  destined  for  the  public,  and  are  in 
lieneral  exposed  to  the  view  of  all.  There  are  others 
intended  to  adorn  particular  places,  such  as  chiirches, 
dieatres,  palaces,  and  private  houses  and  gardens.  These 
latter  itatues  must  be  analogous  to  the  places  they  are 
intended  to  decorate.  For  churches  statues  of  the  Apostles, 
Erangelists,  Saints,  Fathers  of  the  Church,  Patriarchs,  &c. 
These  statues,  it  is  pretended,  are  Iconic  ;  it  is  most  pro- 
bable, however,  that  they  bear  no  resemblance  to  the 
indiyiduals  whom  they  are  said  to  represent.  Indeed,  if 
Ae  figures  and  the  features  correspond  with  the  characters 
which  are  held  up  to  us  for  imitation,  their  object  is  suffi- 
eientlj  attained.  The  traveller  will  do  well  to  observe  how 
ftr  thia  may  or  may  not  be  the  case. 

We  cannot  refi:uin  in  this  place  from  raising  our  voice 
pgajpst  a  practice  with  which  we  have  always  been  shocked. 
i  We  allude  to  the  custom  of  placing  in  our  churches  the 
r  ttataes  of  warriors,  poets,  &c.  Is  it  decorous,  we  would 
aak,  to  draw  off  the  attention  of  the  worshipper  from  God, 
whom  he  comes  to  adore,  to  objects  of  worldly  vanity? 
9ojeij^  if  men,  to  be  urged  on  to  honourable  deeds,  re- 
qjBÔxe  the  stimulus  of  honorific  monuments,  the  temple 
of  the  Lord  is  not  the  place  where  these  should  be 
erected.  A  church  should  be  neither  a  catacomb  nor  a 
pnntheon. 

Am  for  theatres,  it  is  customary  to  adorn  them  with 
atatnes  and  bas-reliefs  taken  from  ancient  mythology,  such 
aa  those  which  represent  Apollo,  the  Muses,  &c.    They  at^ 
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olao  fit  places  for  the  busts  and  statues  of  dramatic  authon 
and  celebrated  scion. 

Palaces  in  general,  both  internally  and  extenially. 
adorned  with  statues,  relievos,  vases,  and  other  works  of 
Bculpture.  The  statues  are  either  true  antiques  or  copiei 
of  ihcac,  and  of  whatever  kind  they  be,  unless  when  col- 
lected in  a  gallery,  they  should  bear  analogy  to  the  particular 
chambers  or  situations  where  they  are  placed.  Extenul 
figures,  frequently  cast  in  metal,  are  either  of  kings  an<l 
heroes,  or  mythological  and  allegorical  personages  [ilaced 
in  niches  or  on  pedcstalB,  and  sometimes  along  the  tops  uf 
buildings. 

Statues  which  adorn  the  apartments,  are  the  statue*  or 
busts  of  persons  for  whom  we  profess  a  particular  esteem,  or 
copies  of  the  antique.  None  but  the  very  rich  can  hsn 
large  collections,  and  as  we  have  observed,  in  speaking  df 
picture  galleries,  little  can  be  learned  by  such,  of  the  puti- 
cular  disposition  of  the  proprietor;  but  where  only  t  S» 
objects  of  sculpture  are  coUectcd  they  are  generally  M^ 
logoua  to  the  taste  of  the  possessor,  aud,  as  with  ptctOM. 
BO  by  means  of  the  sculptured  objects  most  frequently  m* 
with,  some  judgment  may  be  farmed  of  the  pT™l"niinf'nC 
taste  of  the  country. 

Scarcely  any  people  but  the  Chinese  have  sculpiund 
caricatures,  unless  indeed  we  regard  as  such  the  grotvtqiu 
figures  found  in  gothic  edifices. 

The  three  arts  of  which  we  have  just  spoken,  on  iIk 
only  ones  generally  understood  mider  the  denomiiistioa  of 
the  fine  arts,  there  are  others,  however,  which  are  bto 
nearly  connected  with  them  to  be  passed  over  in  sileneti 
such  are  en^aving  in  all  its  departments,  chasing,  modcllil^ 
and  mouldmg  in  clay,  wax,  or  other  substance,  eairini 
in  wooil,  ivory,  ice,  mosaics  and  marquetry  ;  in  a  wiird,  ^ 
several  arts  founded  oo  design. 
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ENGRAVING. 

Engraving  is  to  the  fine  arts,  what  printing  is  to  literature; 
h  multiplies  and  preserves  the  admirable  compositions  of 
the  great  painters,  as  printing  preserves  the  finest  literaiy 
productions,  the  facts  of  science,  and  the  lucubrations  of 
philosophers.  These  advantages  of  engraving  have  been  so 
iiistlj  appreciated  that  the  art  was  early  cultivated,  and  has 
been  brought  to  die  greatest  perfection  in  most  coimtries  of 
Einope.  Genius  has  discovered  a  variety  of  processes, 
which,  if  they  do  not  all  produce  effects  equally  pleasing, 
bttve  the  advantage  of  severally  presenting  with  greater 
fidelity  the  manner  of  the  different  masters.  Thus  Mezzo- 
tinto  produces  a  more  faithM  translation,  if  we  may  so 
ipeak,  of  the  paintings  of  Rembrandt,  than  any  other 
methcid;  and  line  engraving  is  better  suited  to  the  works 
of  Gerard  Daw.  Etching  again  is  fitter  for  the  rough 
fDOcfaes  of  landscapes  and  animals,  such  as  those  of  Potter  ; 
or  ruins  of  edifices,  such  as  those  of  Piranesi.  Stippling 
■Dswers  best  for  delicate  subjects,  such  as  those  drawn  by 
Angelica  Kaufilmaun,  and  engraved  by  Bartolozzi  ;  but,  when 
Ae  subject  renders  it  desirable,  a  clever  artist  employs 
difieient  modes  in  the  same  piece,  and  thus  produces  tne 
fineit  effect,  the  nearest  possible  imitation  of  a  painting, 
Ibe  most  spirited  representation  of  nature.  Engraving  on 
wood,  which  has  of  late  years  been  revived  and  brought 
to  the  greatest  perfection  is,  as  every  one  knows,  exceed- 
ingly beautifiil  ;  and  besides  being  more  spirited  and  better 
suted  for  certain  objects  than  any  other  style  of  engraving, 
has  the  advantage  of  being  printed  at  the  same  time  with 
a  page  of  type,  and  is  therefore  extensively  used  for  the 
illustration  of  books.  Lithography  and  Zincography  have 
lately  been  added  to  our  means  of  reproducing  objects  of 
design,  with  this  great  advantage,  that  they  give  nume- 
rous copies  of  the  identical  drawing  by  the  artist  himself; 
but  to  crown  all,  an  accuracy  of  representation  hitherto 
unattainabley  has  been  secured  by  making  nature  trace  her 
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own  image  in  tbe  Dftgiierotype.  The  infinite  multiplicin 
oT  engraving  by  the  use  of  stee)  plates  and  cylinders,  tnd 
bj  the  production  of  Volta^pe  plates,  are  also  modem  dii- 
GOvericB  of  the  greatest  importance  in  the  arts. 

Engraving  in  intaglio,  as  for  seals,  dies,  ice.  ;  in  reUef, 
for  cornices,  &c.  ;  the  engraving  of  blocks  for  the  printine  of 
calico,  paper,  &c.,  though  mere  mechanical  arts,  require, 
in  order  to  be  well  done,  a  good  knowledge  of  drawing, 
skill,  patience,  and  taate.  The  plastic  art,  or  the  makii^ 
of  models  in  clay,  wax,  &c.,  belongs  more  particularly  w 
sculpture,  and  requires  all  the  talent  and  genius  of  the  aiàit, 
as,  after  all,  bis  marble  figures  are  but  copies  of  his  clay,  or 
plaster  models.  The  production  of  mosaic  pictures,  tapertiy, 
&c.,  are  only  mechanical  operations,  but  they  require  n  goM 
eye  for  colour  and  much  practical  abilinr. 

But  whatever  may  be  the  several  objects  of  the  arts  of 
design,  they  furnish  alike  a  means  of  judging  of  the  extent 
and  nature  of  the  predominating  taste  and  genius  of  a  naUoo. 
Thus  architecture,  sculpture,  painting,  engraving  in  intaglio 
and  in  rebef,  medals,  coins,  printed  and  embossed  slufi, 
embroideries, chasings,  inlaying  in  metal,  silveramith's  wiufc, 
jewellery,  mosaics,  carpets,  tapestries,  the  form  of  fumitUR 
and  utensils,  vases,  and  ornaments  of  all  kinds,  the  costusf 
of  the  people,  &c.,  Ike,  are  all  cognate  and  characteristic  at 
the  national  mmd,  and  are  thet^fore,  as  such  alone,  highlf 
worthy  of  the  traveUer's  attention.  Should  he,  faowerer, 
be  disjiosed  to  examine  more  closely  into  the  subject  of  llie 
fine  arts,  he  must  make  the  following 

Gênerai  Observations. — In  what  state  are  the  fine  ua 
generally  in  the  country*  Are  any  of  them  cultintfd 
exclusively  or  in  preference  to  others,  and  which  ;  to  «hit 
may  this  De  attributed  ?  In  what  spirit  are  the  fine  «rt» 
generally,  or  those  which  are  preferred,  cultivated* 

Are  artists  treated  with  the  consideration  they  deg«T«: 
are  they  more  desirous  of  reputation  than  uf  fortune;  nr 
arc  they  indifferent  to  fame,  except  in  as  much  as  it  H 
a  means  of  procuring  aggrandizement  ;  what  is  the  con- 
aequence  in  either  case  ? 

Is  there  a  national  school  (style)  of  architecture,  of  sculp- 
ture, or  of  painting,  and  if  so,  what  is  its  distinguishing 
characteristic  ;  if  not,  what  Hchool  is  followed,  and  *!i»' 
is  the  motive  of  its  adoption  iii  preference  lu  evccv 
other» 

Are  there  any  public  schools,  (placea  of  instruction).  ^ 
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the  fine  arte  in  the  country  ;  when  and  by  whom  founded  ; 
how  supported  and  organised;  are  they  well  attended;  what 
celebrated  artist  have  they  produced,  and  what  are  their 
several  productions?  Does  the  government  encourage  the 
fine  arts,  and  if  so,  what  is  the  extent  and  nature  of 
such  encouragement  ?  How  are  the  productions  of  the 
fine  arts  employed  with  a  view  to  forming  or  ameliorating 
the  taste  of  the  nation,  and  directing  it  towards  the  im- 
provement of  general  morals  ? 

Are  the  artists  of  the  country,  generally  speaking,  na- 
tives or  foreigners,  and  if  the  latter,  why  is  this  ? 

Is  the  country  rich  in  collections  of  foreign  sculpture 
and  painting  generally,  or  of  a  certain  class  of  objects  in 
particular,  and  which?  Have  these  been  obtained  by 
conquest  or  by  purchase  ;  where  are  they  deposited  ;  are 
Aey  national  or  private  property;  are  they  gratuitously 
exposed  to  the  public  at  all  times,  or  only  at  particular 
seasons,  and  when;  is  the  pubUc  allowed  to  take  copies 
of  them  ;  what  regulations  are  there  on  this  subject  ? 

Is  the  love  of  the  fine  arts  general  in  the  country,  or 
is  it  confined  to  any  particular  class;  what  are  the  most 
remarkable  objects  in  the  country,  ancient  and  modem, 
of  foreign  or  of  native  production,  who  were  their  authors 
and  where  are  these  objects  to  be  seen? 

Are  native  artists  drawn  away  from  the  country  by  rea- 
son of  the  greater  encouragement  offered  to  them  abroad 
than  at  home  ? 

Is  there  observable  in  the  several  objects  of  the  arts  of 
design  that  uniformity  of  character,  which  indicates  a  pre- 
vailing taste  or  a  general  direction  ;  is  this  taste  permanent, 
and  if  so,  what  is  it,  or  is  it  subject  to  the  fashion  and  caprice 
of  the  day  ? 

Such  then,  are  the  principal  observations  to  be  made  on 
the  subject  of  the  fine  arts.  If  it  be  desirable  to  give 
their  history,  and  to  consider  them  in  all  their  relations 
and  bearings,  the  plan  of  the  synoptical  arrangement  at 
the  end  of  the  article  on  painting  may  be  followed,  as  it 
i4>plies  equally  well  to  architecture  and  sculpture. 

If  the  fine  arts  captivate  the  attention  of  the  traveller, 
as  connected  with  the  morals  and  present  civilization  of 
a  country,  the  remains  of  past  ages  should  be  regarded 
by  him  with  equal  interest,  for  they  are  important  monu- 
ments which  throw  light  on  the  history  of  nations. 

T  3 
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Music,  that  divine  srt  which  acts  bo  powerfully  on  tlie 
feelings  of  man;  which  charms  bis  ennui,  or  which  feok 
bis  melancholy  ;  which  culms  his  unger  or  increases  it  to 
fiirj  ;  which  causes  tears  of  tenderness,  of  love,  of  nitv.  to 
flow,  or  provokes  laughter,  joy,  and  the  daace  ;  whicn  acce- 
lerates the  pulsations  of  the  heart  or  lulls  the  senses  ;  which, 
in  a  word,  according  to  its  various  niudulationa,  is  canaille 
of  awakening  all  the  passions,  is  more  or  less  admirt-a  tnit 
cidtivatL'd  by  the  whole  human  race.  Some  there  are  who. 
from  defective  organization,  are  incapable  of  appreciating  tht 
art,  while  the  science  ^for  music  is  a  science  as  well  t»  ta 
bit)  is  understood  by  out  very  few  ;  for  it  is  extensive  lad 
profound.  This  ignorance  is  excusable;  but  what  is  not,  w 
the  confounding,  as  is  too  often  the  case,  of  those  of  in 
technicid  terms,  which  the  general  cultivation  of  music  hn 
introduced  into  ordinaiy  discourse,  and  which  accordinclj 
should  be  understood  by  all  wbo  have  any  pretensions  to 
«nlucation. 

The  traveller  who,  on  his  return  to  his  native  counttj, 
would  give  his  friends  some  idea  of  the  state  of  music  among 
the  people  he  has  visited,  may  do  so  in  a  very  satis&ctoiy 
manner  when  be  well  understands  tlie  value  of  the  tenut  we 
have  alluded  to  ;  whereas  without  this  knowledge,  his  ac- 
count would  be  imperfect  or  incomprehensible.  This  cuH' 
sideration  induces  us  to  give  in  this  place  a  few  definitiDni. 
wliicb  we  hope  will  be  acceptable  to  (hose  who  may  be  igno- 
rant of  the  matter. 

Music  is  the  science  which  treats  of  the  rclatiou  id 
sounds. 

These  relations  are  of  intensity  and  duration. 

In  some  languages,  these  relations  are  more  varied,  morr 
multiplied,  and  more  readily  appreciated,   than  in  «then: 


MUSIC.  419 

that  is  to  say,  some  langages  are  fitter  for  music,  or  may 
be  said  to  be  more  musical  than  others. 

Melody  is  the  afi;reeable  combination  of  these  relations  ; 
it  is  judged  of  by  the  ear. 

Cadence  is  the  periodical  return  of  the  pauses,  or  the  sus- 
pension of  sound,  after  regular  and  determined  intervals  of 
time. 

Cadence  is  judged  of  by  the  ear  ;  but  it  is  determined  by 
calculation,  and  the  nature  of  the  subject. 

Bhyme  is  the  periodical  return  of  the  same  sounds. 

Melody  may  he  enriched  by  cadence  and  rhyme,  but  is 
independent  of  the  former  as  is  found  by  poetic  prose  and 
declamation,  and  of  the  latter  as  we  find  in  blank  verse. 

Bhjrthm  ir  melody  regulated. 

The  Rhythm  of  Greek  and  Latin  verse  is  founded  on  the 
duration  of  sounds  or  Quantity. 

The  Rhythm  of  English  and  French  verse  is  founded  on 
the  relation  of  the  intensity  of  soimd,  or  accentuation. 

The  more  susceptible  a  language  is  of  transpositions  and 
mvenions,  so  mucn  the  greater  facility  it  has  of  varying  the 
melody  and  the  rhythm  of  its  verses. 

The  accordance  which  exists  between  the  sounds  of  words 
and  the  ideas  these  words  are  intended  to  convey,  gives  ad- 
ditional force  to  the  e3q)ression,  and  produces,  together 
wi^  rhythm,  the  beauty  called  imitative  narmony. 

Strong  passions  and  profound  sentiments  are  averse  to 
eadence,  and  are  shackled  by  rh3rme. 

The  rhythm  of  verse  should  always  be  analogous  to  the 
•object  it  paints. 

Such  are  some  of  the  fundamental  objects,  the  attentive 
considération  of  which  must  regulate  all  prose  composition, 
aspiring  at  eloquence,  and  the  prosody  of  verse  of  every 
kind. 

Of  Sang, — ^The  melody  of  song  differs  from  that  of  decla- 
mation in  regard  to  the  duration  of  the  sounds  and  their 
hi^er  intonation. 

^Phe  rhythmic  composition  of  song  consequently  differs 
essentially  from  that  of  declamation  ;  nevertheless. 

The  rhythm  of  song  has  this  in  common  with  the  rh3rthm 
of  declaration,  that  it  must  be  regulated  by  the  nature  of  the 
words  and  of  the  subject. 

Accampammeni, — Unison  is  the  most  perfect  and  the 
simplest  of  all  consonances  ;  it  consists  in  the  simultaneous 
intonation  of  the  same  note  by  two  or  more  voices  or  in- 


■truments.  In  this  cose  it  is  u  a  simple  soood,  or  if  difléient 
aotuids  are  distinguishable,  it  aTises  from  the  different  tones 
of  the  voices  or  of  instnuneiits. 

Simple  harmoDy  is  the  consonance  of  two  notes,  the  o 
tave  of  each  other  ;  that  is,  the  one  being  twice  as  high  or 
low  as  the  other;  or  of  twg  notes,  the  one  being  aepanued 
from  the  other  by  an  inlur^al  of  two  tones,  and  hence  called 
a  third. 

Compound  or  fiill  harmony  is  that  produced  by  the 
sonance  of  several  harmonious  souods. 

There  are  therefore  three  distinct  modes  of  accompani- 
menl,  that  in  unison,  the  harmonic,  and  the  simnltaneoui 
accompaniment  of  sounds  in  unison  and  harmony. 

There  are  two  ways  of  according  the  rhythm  of  inaini. 
mental  music  with  that  of  the  voice,  the  one  simple,  thi'olhtr 
varied. 

The  airaplc  mode  is  when  the  rhythm  of  both,  that  is  ibcir 
melody  and  cadence,  are  exacdy  alike  :  thismust  not  bewo- 
founded  with  an  a  c  con)  pant  ment  in  unison,  for  unison  is  Af 
consonance  of  the  same  sounds  ;  whereas  two  melodtt-s  a*} 
be,  and  are  in  fact,  the  aame,  when  the  sounds  which  fr-m 
them,  are  the  same  in  number  and  bear  the  same  relotiun  w 
each  other  ;  thus,  in  accompanying  a  song  note  by  notf  ;  biil 
in  an  octave  higher  or  lower,  the  rythmical  details  ofthr 
Bong  and  its  accompaniment,  that  is  to  say,  their  melody  *nd 
cadence  are  exactly  the  same;  and  this  would  form  u 
harmonic  accompaniment,  and  not  an  accompantmenl  in 
miison. 

The  varied  mode  is  distinguiahed  from  the  former  in  tlà. 
that  while  the  two  rhytlmis  are  the  same  in  their  principil 
parts  or  their  cadence,  the  details  or  the  melody  of  »«' 
particular  measure  or  period  is  different  in  the  two. 

But  let  us  pass  on  to  the  obser^'ations  to  be  made  oD  ibc 
state  of  music  in  a  country.  The  information  that  may  1" 
gleaned  on  this  subject,  as  well  as  every  thing  connecM 
with  the  fine  arts,  besides  being  interesting  in  itself,  tendi  b) 
throw  light  on  the  morals  of  a  people.  The  Chinese  >^ 
so  persuaded  of  the  iiitimale  connexion  which  exists  bf- 
tween  morals  and  music,  that  they  say,  "  Would  you  kno» 
if  a  comitry  is  well  governed  or  not,  and  whether  the  mofsl" 
of  the  people  are  good  or  bad,  you  have  only  to  oonsidef 
how  music  is  cultivated  in  it," 

We  aïe  of  opinion,  however,  thai  the  cbamctei  of  dw 
music  cultivated  affords  the  best  criterion. 
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If  music  be  generally  cultivated,  we  may  conclude  that 
the  people  are  contented,  be  the  form  of  government  what 
it  may  ;  that  they  lead  easy  lives,  are  imaginative  and  sus- 
ceptible, and  that  their  manners  are  habitually  sociable. 
AU  else  being  equal,  the  mildness  of  the  climate  and  fecun- 
dity of  the  soil  are  favourable  to  music.  The  husbandman 
obtaining  his  harvest  without  much  trouble,  is  invited  by 
the  serenity  of  the  heavens  to  cheer  his  leisure  with  music 
and  the  dance. 

Nevertheless,  it  is  observable,  that  nations,  whose  posi- 
tion regarding  soil  and  climate  is  the  very  reverse  of  that 
mst  mentioned,  are  equally  fond  of  music.  Thus,  the 
^issians  are  a  musical  people,  and  in  the  long  winter 
evenings  of  their  rigid  climate,  song  and  music,  of  a  very 
simple  and  primitive  kind,  it  lb  true,  cheer  their  domestic 
circles.  It  is  therefore  less  the  general  disposition  to  delight 
in  music,  than  the  character  of  the  music  itself,  which  can 
ftimish  an  indication  of  the  moral  feelings  of  a  people. 
Han  in  general,  and  even  certain  animals,  are  fond  of  music, 
but  it  is  more  or  less  cidtivated  according  to  circumstances, 
■o  that  we  should  not  hastily  conclude,  because  a  people 
do  not  generally  cultivate  music,  that  their  morals  are 
corrupt  ;  nor  that  because  they  do  cultivate  it,  their  morals 
•re  good.  The  English  are  fond  of  music,  but  do  not 
cultivate  it  generally.*  The  nature  of  their  chmate  and 
sralf  together  with  the  institutions  that  direct  their  efforts 
towaiàa  industry,  do  not  allow  them  the  leisure  which 
music  requires,  and  yet  they  rank  much  higher  in  the  scale 
of  morality  than  the  Italians,  remarkable  for  their  music. 
It  would  appear,  moreover,  that  the  extremes  of  savage  life 
and  of  civilisation  are  equally  inimical  to  music.  Himting 
tribes  are  not  musical,  neither  are  the  English.  In  France 
it  is  more  general,  there  the  climate  is  more  favourable,  and 
industry  less  developed.  It  would  seem  that  the  home 
of  music  is  in  the  groves  of  Arcadia  and  her  favourite 
Totaries,  its  happy  swains.  But  music  is  more  or  less 
miiversal,  and  we  repeat,  it  is  in  its  character  that  we  must 
seek  for  whatever  analogy  it  may  have  with  the  morals  and 
the  disposition  of  a  people. 

*  Of  late  years  music  has  entered  much  more  extensiyely  into  the 
general  system  of  education  than  formerly.  But  to  play  a  little  on  the 
piano  is  one  thing,  and  to  cultivate  music  is  another,  and  a  very 
different  thing. 
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The  music  of  the  Chinese,  like  their  character,  ii  ^ve. 
A  gay  and  hvely  peojile,  like  the  French,  have  a  ■{u^il/ 
music.  A  people  of  strong  pagsiân,  like  the  Italians,  have 
a,  music  breathing  of  desire  and  all  the  stronger  emotions  of 
the  SQUI.  The  Gemuns  have  a  sentimental  music;  ibe 
Russians  a  plaintive  melody.  The  more  rural  a  people, . 
the  simpler  their  music  ;  the  more  artificial  and  civimed 
the  state  of  society,  the  more  hanoonious  and  cultivated 
will  their  music  be,  partaking  of  the  refinement  of  the  other 
fine  aria. 

It  is  among  the  mass  of  the  people  that  the  nationtl 
music  must  be  sought,  which  being  generally  song,  cither 
alone  or  accompanied ,  attention  sbouid  be  paid,  not  only 
to  the  melody,  but  to  the  sentiments  expressed  in  ihco' 
baUads. 

To  give  the  history  of  the  music  of  any  people  is  a  grttl 
labour  ;  to  trace  out  all  the  moral  a:id  physical  caiuM 
which  exercise  an  influence  on  the  music  of  a  pMfk 
is  without  doubt  a  very  interesting  philosophical  n- 
ercise,  but  one  abounding  in  difficulty.  The  trsvrlbr. 
therefore,  admitting  as  generally  true,  the  feet,  ito 
there  exists  a  very  markt^d  analogy  between  the  taoni 
disposition  of  a  people  and  the  character  of  their  mn- 
sic,  may  confine  his  observations  on  the  subject  u 
follows  : — 

Is  music  generally  cultivated  in  the  country,  or  only  by 
certain  classes,  and  which  ? 

What  kind  of  music  is  cultivated  in  preference,  tucsI  or 
instrumental  i 

What  is  the  cliaracter  of  the  national  music,  is  it  gn^ 
or  sprightly,  sentimental,  plaintive,  impassioned,  varieJ  « 
monotonousin  its  melody,  simple  or  complicated  ?  Wlu'lbn 
is  melody  or  harmony  most  admired?  Do  they  sing  prow. 
or  verse,  or  both? 

What  are  the  usual  musical  instruments  of  llie  countn'^ 
If  there  are  any  that  are  peculiar  to  it,  what  is  their  ((«■ 
Btmctimi  and  capability,  and  how  are  tliey  played  f 

What  instruments  are  preferred  Î 

Is  music  consecrated  to,  or  employed  in,  religious  wonliip! 
and  if  80,  what  kind  of  music? 

Is  music  performed  at  public  and  private  festivals? 

Is  there  any  diSerence  ;  and  if  so,  what,  in  the  instrmnenu 
employed  on  these  several  occasions? 

Does  the  government  encourage  music  by  the  ettabii«b- 
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lent  of  BchooU  where  it  is  taught,  or  by  recompenses  granted 
P  to  those  who  excel  in  it  * 

Does  the  government  endeavour  to  employ  music  as  a 
aeaiu  of  moral  improvement,  and  for  humanizing  the  man- 
Ban  of  the  people? 

Is  music  exercised  as  a  particular  profession,  and  do 
nuaicians enjoy  any  exclusive  privileges? 

What  are  the  most  remarkable  fitcts  in  the  musical  history 
t  the  country,  and  who  are  the  individuals  who  have  been 
^e  most  distinguished  for  their  musical  talent? 
'  ''  '  ■  man,  says  Monsigny,  but  the  Supreme  Creator  of 
)C  who  has  ordained  that  there  should  be  in  music, 
i  Koles,  three  genera,  tivo  modes,  two  meaavres,  and 
mtyseven  different  accorda  in  ecery  octave.  Notwith- 
kadmg  this  law  of  nature,  however,  we  are  not  to  suppose 
t  all  nations  which  cultivate  music  are  aware  of  this,  as 
icTident  by  the  variety  in  the  musical  scales  of  their  in- 
I,  which  the  traveller  should  take  care  to  notice. 
D  a  word,  he  should  observe  every  thing  relating  to  music, 
_  ds  its  practice  and  its  theory  ;  ascertain  its  pre- 
licence,  its  moral  inâuence,  the  state  of  perfectiou  or  decay 
if  the  art  and  the  causes  in  either  cose. 
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Kothing  10   much  increiues  tbe   interest  wc   take  in  > 
country  as  its  history.     The  traveller,  acqwùnted  with  tbe 

Eriticipa!  events  which  have  ilhistraled  a  country  ;  <rho 
nows  the  epochs  and  the  causes  of  ita  various  revoluliom, 
the  B|)Ota  rendered  famous  by  battles,  by  treaties  of  peace,  ht 
successes  or  reverses,  finds  at  every  step  he  takes  subJKli 
for  meditation  and  objects  of  interest.  Here  meeting  widi 
the  mina  of  a  gothic  pile,  long  the  residence  of  sonic  teudil 
baron,  the  terror  of  the  neighbourhood,  he  is  rcniindMic' 
those  dark  and  barbarous  ages  in  which  the  few  tyruuÛMd 
over  the  many.  Then  coming  upon  gardens,  orchards,  laJ 
thriviDg  hamlets,  where  formerly  stagnant  waters  and  fnO- 
lential  manbes  spread  around  their  homicidal  influence,  be 
blesses  the  good  icing,  the  tkther  of  his  people,  who  reigned 
but  for  their  happiness,  and  effected  those  beneficial  cliaogtS' 
Here  a  battle  was  fought  which  decided  the  fate  of  empire», 
there  was  signed  a  treaty  of  peace  and  oraity  between  peo|^ 
that  had  long  been  at  war  with  each  other.  Here  w»»  nw 
retreat  of  a  persecuted  sage,  there  a  tyrant  was  put  to  desth; 
here  rose  the  pyre  lighted  bv  fanaticism,  further  on,  there 
«till  flows  the  stream  once  reddened  with  the  blood  of  hanuD 
victims  ;  there  was  erected  by  a  lanaric  people  the  tct&M 
of  a  martyr  king;  here  a  woman,  superior  to  her  »ex,  com- 
manded victorious  armies  ;  there  is  the  voluptuous  rcUwl 
that  formerly  echoed  with  the  revelries  of  an  eSemiusli 
prince  ;  there  Damions  was  torn  upon  the  rack  ;  there  *b» 
innocent  Caloa  suffered  an  ignominous  death  ;  here  tortUR 
was  first  abolished  ;  there,  judgmcut  by  jurv  wa»  first  «*" 
tablishcd  ;  there  perished  Nero;  there  lived  Marcus  Aurf- 
liua;  but  wherefore  this  enumeration»  Who  cnu  m«' 
over  Syria  without  calling  to  mind  tbe  passion  of  our  S«- 
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viour,  and  who  can  reflect  upon  what  He  suffered  for  us 
without  hecoming  better.  Who  can  wander  over  the  classic 
land  of  Greece  without  feeling  himself  penetrated  with  en- 
thusiasm for  the  fine  arts.  Who  can  visit  the  mines  of 
Mexico  and  Peru  without  shedding  a  tear  over  the  fate  of 
Montezuma,  Guatimosa,  and  Ataliba  ?  And  thus  it  is  that  a 
knowledge  of  the  histoiy  of  the  country  traversed  awakens, 
at  every  step,  interesting  objects  of  meditation. 

The  history  of  the  sevend  European  nations  is  generally 
known,  as  are  the  principal  events  of  that  of  the  Asiatic 
nations  ;  but  even  were  tnis  not  the  case,  it  is  not  the  pro- 
vince of  the  traveller  to  write  history  ;  all  that  he  can  be 
expected  to  do  in  this  respect  is,  if  he  be  in  a  country  whose 
hirtory  is  well  known,  to  satisfy  himself,  as  far  as  possible, 
on  the  spot,  and  by  an  examination  of  such  archives  as  he 
en  get  admittance  to,  of  the  truth  of  such  historical  facts 
M  may  appear  problematical  or  obscure. 

Whenever  a  traveller,  however,  remains  sufficiently  long 
among  a  people  little  known,  he  would  do  well  to  collect  as 
many  materials  as  possible  for  their  history  :  with  this  view, 
tbe  study  of  their  monuments  is  indispensible.  It  is  by  the 
examination  of  these  that  he  will  be  enabled  to  judge  of  the 
ilate  of  civilization  to  which  the  nation  had  arrived  when 
tiiey  produced  those  several  objects  which  come  under  the 
denomination  of  monuments;   such  as  ancient  buildings, 

Êlic.  and  private,  &c.  It  may  be  observed,  however,  of 
dings,  tnat  scarcely  any  but  those  of  a  public  nature  are 
preserved  for  posterity  ;  for  these  being  constructed  by  the 
united  efforts  of  the  people  or  by  their  sovereigns,  are 
natorally  proportionate  to  the  greatness  of  the  means  em- 
ployed in  their  construction,  and  they  have  therefore  an 
extent  and  solidity  which  the  private  fortunes  of  individuals 
can  but  rarely  accomplish.  Moreover,  the  objects  of  their 
eoostmction  being  national,  the  people  have  naturally  en- 
desTOured  to  render  them  worthy  of  their  destination,  by 
employing  the  ablest  artists,  the  most  precious  and  durable 
materials.  Some  monuments,  it  is  true,  seem  to  prove  no- 
liiiiig  but  the  vanity  and  magnificence  of  princes  and  great 
men,  who  perhaps  displayed  so  much  the  greater  wealth  and 
power  as  tne  people  possessed  less  of  either  ;  but  such  monu- 
meiits  enlighten  us  just  as  much  regarding  the  state  of  the 
arts  at  the  time  of  their  construction,  as  if  their  object  had 
been  quite  different. 

The  public  edifices  to  which  we  have  alluded  are  such  as 


Temples,  Mausoleunw,  Palaces,  Citadels,  Public  Baths,  kt. 
Their  number  shows  us  the  state  of  morals  anil  religiim,  sod 
their  conutructioD,  the  state  of  the  arts  at  the  time.  Vit 
may  also  mention  u  moaumeats  of  the  mechanieal  arti, 
■ueli  sculpture,  engraved  stones,  coins,  paintings,  uteiisib, 
umour  and  arms,  which  have  been  preserved,  despite  the 
ravages  of  time. 

Ancient  writings  are  among  the  most  authentic  d 
ments  of  the  liberal  atta  and  of  the  sciences.  Poetry  is  oM 
of  the  first  efforts  of  the  imagination;  the  dramatic  lit 
Gomea  later.  The  subjects  of  which  they  both  treat,  ai 
the  way  in  which  they  are  treated,  throw  great  b^  a 
general  on  the  taste  of  the  people. 

Scientific  writings  show  the  progress  of  logic  or  metaphy- 
sics, ethics  and  physics.  The  first,  we  need  hardly  sav.  trt^ 
of  the  operations  of  the  intolligcncc,  the  second  of  manl^ 
the  third  of  the  properties  and  qualitien  of  bodies. 

Where  one  is  fortnnate  enouglk  to  find  any  writing  re- 
lating to  the  laws  and  usnses  of  a  people,  they  should  bt 
regarded  as  monuments  of  the  most  valuHble  kind,  and  wbeo. 
during  the  first  ages  of  the  existence  of  the  people,  of  «h«st 
history  we  are  seeking  for  materials,  they  had  as  yet  M 
written  character,  we  should  endeavour  to  arrive  at  a  ksow^ 
ledge  of  the  signification  of  their  hierogljiihs  or  symbolli 
(which  often  contain  the  representation  of  certain  ceremo- 
nies or  the  records  of  memorable  events),  by  aa  acqustnl- 
ance  with  their  manners  and  usages,  as  deduced  Irom  tfa( 
examination  and  the  comparison  of  their  other  moniunaiti. 

As  for  hieroglyphs  tbey  are  of  different  kinds,  thost  in 
which  we  find  represented  a  part  of  an  object  for  the  wbol», 
are  called  cuTinloffical  ;  those  iu  which  we  find  an  object  cs' 
for  another  by  reason  of  the  analogy  or  resemblance  Iw 
exists  between  them  are  called  Iropieal,  all  emblems  aie  of 
this  kind.  A  third  kind  cidled  plumefieal  have  a  dircrt 
relation  not  to  things  but  to  a  spoken  language. 

As  there  is  an  allegorical  and  an  historical  antiquitj,» 
there  are  alle^rical  and  historical  monuments.  The  in- 
veller  should  be  careful  to  distinguish  between  them,  olhef- 
wise  he  will  be  likely  to  conunit  great  errors. 

Oral  traditions  also  are  deserving  of  the  greatest  attïn- 
tion  ;  hut  great  sagacity  is  required  to  separate  the  El"*" 
hoods  they  contain  from  the  truth.  It  olten  happens  tixl 
the  most  important  truths  lie  bidden  under  ingenious  >J1^- 
gories.      In  endeavouring  to  explain  them,  ^e  trateU*' 
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must  be  particularly  guanled  against  the  errors  of  the  ima- 
gination, and  the  spirit  uf  systematizing. 

Legends  and  old  ballads,  sung  hy  the  people,  often  contain 
the  abridged  history  of  remarkable  events.  Thus  the  fall  of 
a  tyraut,  the  disasters  of  some  powerful  family,  the  quarrels 
of  tribes  and  nations  and  the  results  of  such  quarrek,  their 
reconciliations,  the  happy  or  unfortunate  loves  i>f  moiiarchs 
and  priaces,  the  valiant  feats  of  chieftains,  kc.  arc  all  subjects 
of  song  ;  and  as  for  legends,  be  their  subjects  what  they  may, 
they  always  present  us  with  that  local  colouring  which  gives 
BO  Uvety  an  interest  to  history.  We  find  in  them  the  man- 
nera,  the  customs,  the  usages,  and  not  unlrequently  the  very 
costume  of  old  times. 

The  traveller  will  of  course  attend  more  or  less  to  these 
objects,  according  to  the  time  and  opportunity  he  may  have 
for  studying  them. 


From  the  earliest  timet  there  has  been  war  ;  indeed  p» 
petual  peace  and  quiet  seems,  from  the  experience  of  i^ 
to  be  a  vain  chimera  which  will  never  be  realized  :  perbifi 
ill  the  general  order  of  things,  this  partial  evil  is  a  uiiivewl 
l^ood.     Be  this  however  as  it  may,  every  nation  should  btj 


a  itate  to  resist  the 


,gg,. 


■A  of  its  assailants,  othcivM 


o  longer  independent,  and  independeBce,  with 

as  with  individuals,  is  a  sine  qua  non  of  their  happiness  ttià 
prosperity. 

The  military  capabilities  nnd  organisation  of  a  countiy 
are,  therefore,  objects  very  worthy  the  attentive  considff»- 
tion  of  the  traveller  ;  not  ouly  for  the  interest  which  tbc 
subject  has  in  itself,  but  by  reason  of  the  political  advuitigt* 
that  may  be  derived  by  the  traveller's  own  country,  from 
perfect  acquaintance  with  the  military  resources  of  odu 
nations. 

We  will  therefore  «ay  a  word  on  the  examination  of 
coiuntry  in  a  mihtary  point  of  view,  that  is.  its  offensive  inj 
defensive  capabilities.  These  are  of  two  kinds,  natural  tN 
utificial. 

The  natural  eap^Utifs  of  a  country  are,  its  positive  geo- 
graphical position,  its  relative  position  as  regards  oilitf 
countries,  its  topography,  its  cUmate,  and  the  disposition  tsi 
courage  of  its  inhabitants.  Its  artificial  eajJoMUks  are,  rO 
land  and  sea  forces,  and  its  fortresses  ;  to  which  msj  ^ 
added  the  influence  possessed  by  the  country  in  coniequcn'*' 
of  its  wealth,  and  its  commercial  and  political  relation!  1>^ 
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Other  countries,  ivhich  latter  are  of  great  importance  whether 
for  attack,  defence,  or  alliance. 

Geographical  8Uuation.--^l!he  geographical  situation  of  a 
country  may  he  favourahle  or  uniavourable,  for  hoth  offen- 
sive and  defensive  operations,  or  for  the  one  or  the  other. 
Thus,  independently  of  any  other  considerations,  islands  are 
fiivourably  situated  both  for  offence  and  defence  ;  ibr  the 
former,  because  the  fleets  of  the  country  may  sail  from  a 
number  of  points  at  once,  or  from  such  as  are  most  acfvan- 
tageously  situated  according  to  the  exigencies  of  the  case  ; 
for  the  latter  because  an  enemy  has  natural  dangers  to  sur- 
mount before  he  can  arrive,  and  because  he  can  hardly  ap- 
proach without  being  seen,  or  laud  by  surprise. 

The  Morea  and  other  peninsulas  are  happily  situated,  for 
they  have  the  same  advantage  as  islanos,  except  at  one 
point,  generally  of  small  extent  and  easily  defended.  States 
iitoated  as  are  Italy  and  Spain,  are  veiy  favourably  placed 
both  for  defence  and  attack  ;  for  on  all  sides,  except  one,  they 
are  lorrounded  by  the  sea  and  enjoy  in  consequence  the  ad- 
vantages of  islands;*  whilst  on  the  sides  contiguous  to  other 
lands,  they  are  naturally  defended  by  those  gigantic  ramparts 
d&e  AJds  and  Pyrennees.  These  mountains,  it  is  true,  offer 
aqual  aifficulty  of  passage  from  which  ever  side  the  attack 
k  made  ;  but  the  facility  of  defending  the  few  passes,  by 
which  land  forces  can  attempt  the  invasion  of  these  countries, 
it  an  invaluable  advantage.  Hannibals  and  Napoleons  are 
not  every  day  foimd,  capable  of  overcoming  all  obstacles. 

An  inland  country,  naturally  defended  on  all  sides  but  one, 
if  alio  favourably  situated  for  defence  ;  for  such  a  country 
may  concentrate  all  its  means  of  defence  and  resistance  on 
tfaia  one  vulnerable  point  ;  but  without  such  natural  defence, 
a  imall  mediterranean  state  is  most  dangerously  situated. 
Hemmed  in  on  all  sides  by  poweriul  states,  ever  ready  to  co- 
alesce in  order  to  seize  upon  it  and  divide  the  spoil  among 
diem  on  the  slightest  pretence,  it  has  great  difficulty  in  de- 
fending itself,  while  to  such  a  one,  offence  is  impossible. 

Countries  that  are  favourably  situated  for  defensive,  but 
ve  not  equally  so  for  offensive  movements,  are  those  whose 
ftontiers  are  protected  by  large  rivers,  extensive  and  thick 
faests,  impracticable  marches,  &c.  An  attacking  enemy 
8nift  be  bold  indeed  to  attempt  passing  the  narrow  and 
cifily  defended  defiles,  which  lie  between  those  obstacles, 

^  We  of  course  mean  the  Hispanic  peninsula,  including  Portugal. 
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and  tlirniigh  which  the  roadi  are  carried.  But  thew  coun- 
tries are  uiifavourahly  BJtuated  fur  acting  on  tlie  offeniive, 
for  ibeir  armici  can  débutiehe  onlj  by  certain  known  pomtt, 
and  iho  passage  of  these  ie  easily  disputed.  Thus,  atUioufli 
thej  may  meet  with  no  resistance  while  threading  their  \tn 
defiles,  B  vigorous  defence  awaits  tbem  at  the  end,  and  it» 
deployment  iif  their  forces  is  very  difficult. 

The  countries  that  are  favourahly  situated  for  ofieiuirr 
opemlions,  without  being  equally  so  for  defensive,  are  thois 
wnich  have  many  points  of  free  exit,  but  whose  open  frcotier 
t>  ctintitmally  exposed. 

ReUitive  Position  of  a  Country. — The  advantage*  ami 
diaadvantagoa  of  the  geographical  position  of  a  couauysic 
greatly  modified  by  its  relative  situatioa  as  regards  oArt 
countries.  Thus,  islands  situated  on  the  ocean,  fiilly  enjsf 
the  advantsgea  we  have  pointed  out,  whereas  islands  sitndM 
in  mediterranean  seas,  though  they  still  enjoy  their  defts- 
aivc  advantages,  are  cramped  in  their  offensive  opentidaii 
if  the  free  passage  from  the  sea  to  the  ocean  be  disptiled. 

Peninsulas  in  the  same  relative  situation  have  the  «tt 
disadvantages.  The  islacda  of  the  Mediterranean,  tbt)  Je- 
ninsula  of  the  Morea,  and  Italy  are  in  this  case. 

Spain,  on  the  contrary,  supposing  she  were  mistrai  «f 
the  Straights  of  Gibraltar,  is  most  happily  situated,  hsr- 
ing  her  débouefiês  on  the  ocean  and  in  the  MeditemneW, 
she  could  close  or  open  the  straits  at  pleasure  to  bTon 
the  efforts  of  her  allies,  or  to  add  an  additional  obiiacic 
to  the  movements  of  her  enemy  in    one  or    other  of  the 

The  advantages  of  Hussia  are  also  modified  by  its  ir- 
lative   position.      Denmark    in   possession    of    the  Stiuii<l, 
might  protect    Russia  from    an   attack  on  the  Ballir-  vA' 
of   her   empire,    or  give  a   free  passage  to   her   .-■ti-'"- 
Sweden  might  also  attack  Buasia  Doth  by  land  and  ' 
Turkey,  in  possession  of  the  Bosphorus,  can    do    : 
Black  Sea  what  Denmark  can  do  for  the  Baltic.     V 
may  also  make  incursions  into  the  Hussian  territory,     il>r 
geographical  position  of  Russia  in  a  mihtary  point  of  W 
is  therefore  greatly  modified  by  her  relative  position,  tno 
is  strong  only  inasmuch  as  by  possession  or  alliance,  At 
is  mistress  of  the  points  mentioned. 

Mediterranean  states  depend  entirely  on  those  by  whicB 
they  are  surrounded.  Their  situation  is  of  all  the  mostdi^ 
advanlageous,  u  Poland  haa  aadly  experienced. 
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2%e  TopqçraphiccU  Capabilities  of  a  Cauntry.^-The  con- 
tinual mutationB  of  empires,  the  interests  of  nations,  and  the 
ambition  of  sovereigns  are  constantly  changing  the  limits  of 
states  ;  thus  it  very  frequently  happens  that  the  political  fron- 
tier does  not  at  all  coincide  with  the  natural  boundary.  Many 
countries  are  so  circumstanced  as  to  have  no  natural  defences 
on  their  frontiers  to  protect  them  from  the  inroads  of  their 
enemies  ;  but  these  aner  passing  without  obstacle  the  merely 
political  limit,  often  find,  on  penetrating  a  little  further,  a 
natond  barrier  stopping  their  further  progress,  or  a  variety 
of  impediments  arising  from  the  nature  of  the  country. 
These  obstacles  are  mountains,  defiles,  rivers,  woo^, 
marshes,  &c.,  hedges,  ditches,  walls  and  other  enclosures 
vfaich,  lying  in  the  way  of  the  enemies  lines  of  opera- 
tion, retard  his  progress  and  divide  his  forces. 

CSmaie. — ^The  clmaate  of  a  country  is  in  some  cases  a  very 
eflBcient  defence  ;  excessive  heat,  cold  or  wet,  are  equally 
prejudicial  to  the  health  of  troops  not  accustomed  to  such 
extremes.  The  burning  Sim  of  the  Tropics  and  the  rigid 
elimate  of  the  North  are  powerful  auxilliaries  to  the  people 
of  these  countries  against  the  aggressions  of  all  who  come 
from  more  temperate  latitudes. 

Disposition  and  Courage  of  the  In?uxbitants. — ^Amongst 
the  natural  means  of  defence,  may  be  ranged  the  disposition 
and  courage  of  the  inhabitants.  The  disposition  of  a  people 
nnlts  from  the  combined  influence  of  a  multitude  of  local 
and  particular  circumstances.  We  have  observed,  in  speak- 
mg  of  the  manners  and  of  the  physical  constitution  of  the 
habitants  of  a  country  to  what  an  extent  climate,  laws, 
mode  of  life,  food,  &c.  modify  directly  and  indirectly  the 

eysical  constitution  and  moral  character  ;  without  there- 
!6  entering  into  further  details  on  this  subject,  it  will 
anffice  to  say,  that,  generally  speaking,  a  temperate  climate, 
the  happiness  of  the  people,  under  whatever  form  of  govern- 
ment tbey  may  be  living,  patriotism,  and  a  robust  constitu- 
tion,  are  the  principal  circumstances  which  inspire  the  moral 
eoorage  and  physical  energy  necessary  for  the  defence  of  a 
eonntiy. 

Having  thus  briefly  mentioned  the  several  natural  means 
of  attack  and  defence  which  countries  may  possess  :  we  now 
pass  on  to  the  artificial  means;  which  are  land  and  sea 
mnces,  fortresses,  &c. 

It  were  needless  in  this  place  to  compare  ancient  and  mo- 
dem armies.    Every  one  knows,  that  after  the  introduction 
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of  gunpowder,  the  art  of  war  was  entirely  chnnged,  and  that 
Bince  Inen,  various  sjatema  of  atuck  and  defence  have  been 
imiigined,  and  different  theories  broached.  We  may  »y 
genemlly,  that  the  modem  svatem  is  that  of  acting  with  laigc 
masses  and  a  numerouB  artillery.  Victory  which,  in  fortnet 
times,  was  the  recompense  of  the  individual  bravely  of  ÛK 
soldier,  now  chiefly  depends  on  the  skilful  comhinationi  of 
the  general  and  the  shock  of  masses. 

Superiority  of  numbers,  all  eUe  being  egnal,  is  an  incalcu- 
lable advantage,  not  merely  for  actual  combat,  but  in  a  sta- 
tagelical  point  of  view.  A  general  having  double  the  nomba 
of  troopa  of  his  adversary,  often  opposes  to  him  only  in 
equal  number  of  combatant»,  but  manoeuvering  with  two 
corps,  he  has  the  facility  of  turning  his  adversary,  or  of 
drawing  him,  by  able  roanœuvering,  into  jiositionB  wli£K 
victory  is  certain.  Having  a  body  of  disposable  traofu  be 
may  keep  his  enemy  in  check  with  one  part  of  his  forao^ 
wlule  directing  the  other  as  he  choosea,  he  may  force  faim  u 
abandon  his  position  without  striking  a  blow,  and  thus  arritT 
at  a  Buccesaful  result  without  effusion  of  blood.  But  ibr 
principal  advantage  of  great  armies  to  a  continental  poww, 
is  to  secure  it  from  attack,  whilefrom  its  threatening  atlitmfc 
it  holds  in  its  hands  the  fate  of  its  less  powerful  net^ 
bours. 

Ill  this  respect  a  powerful  army  is,  in  the  hands  of  a  «Ûf 
and  benevolent  monarch,  an  instrument  of  the  happinm  of 
millions  ;  he  becomes  the  arbitmtor  of  their  disputes,  the 
protector  of  the  weak,  and  the  terror  of  the  ambitioiu;  till 
iu  other  hands  it  ia  the  scourge  of  humanity. 

The  advantages  of  a  large  army,  are  so  well  known 
throughout  Europe,  that  every  power  would  have  one;  and 
never  was  the  attention  of  sovereigns  more  jealously  di- 
rected towards  the  organisation  and  maintenance  of  annln, 
even  in  times  of  peace,  than  at  present. 

The  number  of  soldiers  in  diffcreul  countries  i«  br  fhw 
bearing  any  proportion  to  their  population  and  wealth.  Tbuv 
we  may  observe  in  one  an  array  which  becomes  burtlus- 
some  to  the  nation,  by  the  great  disproportion  between  tbr 
expense  of  its  maintenance  and  the  means  of  defraying  ait 
expense,  while  in  another,  we  find  but  a  small  proportion  of 
the  people  exclusively  devoted  to  the  militaty  career,  and  psid 
as  HUth  by  the  state;  each  citizen  becoming  a  soldier  wwn 
required.  Some  nations  are  easenlially  militarj-,  others  again 
have  only  such  a  number  of  troops  as  is  atnctly  neceiaq 
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for  the  defence  of  their  country  ;  while  others  again  are  so 
little  warlike,  that  they  will  hardly  take  the  pains  to  defend 
themselves,  and  are,  consequently,  the  continual  victims  of 
oppression. 

if  the  circumstances  dependent  on  climate  have  a  marked 
influence  on  the  physical  constitution  of  soldiers  in  parti- 
cular, the  institutions  of  a  country  determine  in  a  great 
measure,  the  proportion  of  its  military  establishments.  Thus, 
oountries  governed  by  an  absolute  monarch,  generally 
maintain  large  permanent  armies,  while  countries  consti- 
tutionally governed,  have  but  small  armies,  with  local 
militia  for  me  maintenance  of  order  in  the  provinces,  and 
perhaps  a  few  guards  for  the  security  and  dignity  of  the 
regal  authority. 

Geographical  position  also  modifies  the  military  establish- 
ments of  a  country.  Thus,  maritime  states  have  both  sea 
and  land  forces,  while  the  former  are  useless  to  a  nation 
having  no  sea  coast  or  ports.  Fortresses  are  common 
to  all. 

Between  the  operations  of  land  and  sea  forces,  there  is  a 
difference  which  we  may  here  mention.  In  military  opera- 
tions by  land,  advantages  or  difficulties  of  position  are  met 
with  at  every  step,  and  it  is  by  adapting  his  movements  to 
the  nature  of  the  ground,  that  an  able  general  renders 
victory  more  probable,  if  he  does  not  by  that  means  secure 
it.  In  operations  by  sea,  on  the  contrary,  the  field  of  action 
(if  we  may  use  the  expression  in  speaking  of  the  sea)  is  the 
anne  for  both  parties. 

The  main  point  of  military  science  in  operations  upon 
>  land,  is  a  profound  knowledge  of  strategy,  while  in  operations 
iqnm  the  sea,  tactics  only  are  required.  The  movements  of 
a  land  army  are  combined  in  a  thousand  ways,  while  the 
evolutions  of  a  fleet  are  very  limited.  The  success  of  the 
latter  depends  on  great  dexterity  in  manœuvering  and  great 
eoorage.  To  gain  the  wind  of  your  adversary,  to  place 
jonrself  in  such  a  position  as  to  rake  him  by  your  broad- 
aides,  to  board  him  and  snatch  the  victory  by  personal 
valoor,-— such  are  the  essential  points  in  a  naval  action, 
vfaibt  in  a  battle  by  land,  many  calculations  of  time  and 
distance,  many  obstacles  to  oppose  to  your  enemy,  or  to 
be  overcome  by  yourself,  cause  the  gain  of  the  day  to 
depend  almost  as  much  on  the  nature  of  the  ground,  as 
on  the  ability  of  the  commanders  and  the  bravery  of  the 
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The  land  armies  maintuned  by  maritmie  nations  depend 
an  their  geographical  position  ;  in  islands  tiiej  are  little 
required,  partictuarly  it'  they  have  a  navy  tsufficteat  for  ibe 


delence  of  their  coasts.  Peninsulas  requiring  defence  bolk 
by  land  and  sea,  nill  have  both  land  and  naval  amumeiitii 
the  proportion  of  which,  independent  of  other  cansid«tBtio& 
Hill  depend  upon  the  estent  and  nature  of  their  «ea  ana 
liuid  frontiers. 

Fortresses. — With  regard  to  fortresses,  their  number  as- 
pends  on  the  nature  of  the  firontiers  and  the  system  ti 
defence  adopted  ;  but  speaking  generally,  we  may  say,  that 
since  the  plan  of  niovîno;  with  such  large  masses  as  we  harr 
seen  in  these  days  has  oeen  adopted,  the  system  of  delence 
by  niunerous  fortresses  has  been  abandoned.  Formeriy 
the  frontier  of  a  great  European  state  was  defended  by  i 
triple  range  of  fortrcsees  ;  now  it  is  found  sufficient  to  htTe 
a  few  at  certain  points,  where  they  serve  rather  as  depSh 
than  as  obstacles;  with  the  exception  however  of  porta 
Intrenched  camps  have  taken  the  place  of  fortresses. 

Let  UB  now  proceed  to  details;  obsen'ing,  however,  iht 
it  is  the  combination  of  the  natural  with  the  artificial  mMa 
of  attack  and  defence,  and  their  mutual  relation,  which  god- 
stitutes  the  real  military  strength  of  a  country  ;  for  i(  ■ 
clear,  that  neither  the  geographical  situation,  the  tditivi 
position,  the  topographical  disposition,  the  cUmste,  nor  tbe 
courage  of  tlie  people,  nor  yet  their  land  aud  sea  force*,  not 
their  iortressen,  are  any  one  of  them  alone  sufficient  ^ 
defence,  still  less  for  attack.  Thus  islands  and  pcninsului 
with  all  their  natural  advantages,  could  never,  with  ^u^ 
alone,  defend  themselves  against  aggression  ;  the  laigesi  iTDif 
c^n  of  itself  do  little  for  the  detenceof  a  country,  if  its  positioR 
be  open  ou  all  sides  ;  for  by  a  coalition  of  its  enemies,  andi 
combination  of  their  movements,  they  might  simultaneoud; 
attack  it  at  all  points,  and  so  divide  the  largest  army  u  u 
paralyze  its  efforts,  or  beat  it  piecemeal,  &c.  Id  fact,  th«A 
It  is  the  proper  relation  among  each  other,  of  the  sevcnl 
circumstances  we  have  mentioned,  which  can  alone  cotub- 
tute  real  strength.  When  the  traveller  would  give  tbc 
detailed  military  description  of  a  country,  he  should  pra> 
ceod  as  follows  : — 

Military  description  of  a  country. — Indicate  the  g«Çi»- 
phical  situation  of  the  country  and  ils  froutiers  at  the  tuw 
of  making  the  description  ;  the  advantages  or  disadvanbi^ 
which  this  situation  presents;  and  if,  as  is  often  the  cut- 
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t  conventional  frontier  is  not  that  which  nature  seems 
_J  have  rotated  out  as  the  limit  of  the  country,  then 
specify  what  the  latter  should  be,  with  the  advanta^s 
for  attack  or  defence,  which  would  be  secured  by  this 
natural  limit.  After  having  indicated  the  boundary  gcne- 
jÊjH^Jt  the  particular  nature  of  the   irontier  should  be   de- 

HfFVon^if  r<. — The  frontier  cither  presents  a  natural  defence 
^B^  as  a  maritime  coast,  a  chain  of  mountains,  a  great 
fiver,  immense  Ibreats,  impracticable  marshes,  or  it  is  open; 
or  else,  a«  is  most  commonly  the  case,  it  is  in  part  secured 
by  natural  obstacles,  and  in  part  open  ;  each  of  these  cases 
demands  particular  observations. 

Maritime  Coatl. — Is  it  wholly  or  in  part,  of  easy  or 
difficult  access*  what  is  the  extent  in  either  case?  Its 
nccess  is  difficult  when  it  is  formed  of  high  precipitous 
rocks,  as  the  Coast  of  Norway,  or  of  St.  Helena  ;  or  when 
it  ia  surrounded  by  rocks  rising  to,  or  near  the  surface  ;  or 
when  there  are  sand  and  mud  banks  little  known,  or  which 
change  their  position  ;  or  again,  when,  being  low  and  shelv- 
ing, an  enemy's  vessels  must  keep  at  such  a  distance  that 
cannon  cannot  protect  the  landing  of  troops.  It  ia  also 
of  difficult  access  when  it  ia  subject  to  a  high  surf,  which 

[ireveiits  diaembarkation  or  renders  it  dangerous.  This 
alter  obstacle,  however,  is,  in  most  cases,  only  local  or 
seasonal,  depending  on  the  conformation  of  the  coast,  or 
the  locality  as  regards  the  great  prevailing  currents  of  the 
ocean,  or  on  particular  winds.     When  the  high  surf  on  a 

tis  only  occasional,  the  time  of  year  when  it  prevails, 
!  winds  which  produce  It  should  be  stated.  j 

maritime  coast  is,  on  the  contrary,  of  easy  access,  I 
it  presents  none  of  the  difficulties  we  have  specified. 
■at  are  its  ports,  roadsteads,  harbours,  Jic.  ?  What 
number  of  vessels,  and  of  what  kind  may  enter  them,  and 
anchor  thore  in  safety  Î  What  are  the  favourable  winds 
for  entering  and  coming  out,  and  from  what  winds  are  they 
secure  ?  What  is  their  depth,  and  the  nature  of  their 
bottom?  Are  they  defended  by  forts  and  batteries,  of  what 
kind  are  they,  and  what  is  their  strength  ?  What  are  the 
parta  which,  not  being  defended,  should  he  so?  At  what 
particular  points  is  a  landing  most  easdy  elfccl^d.  {See 
Art.  Ska). 

Mountain  cfuzim. — A  chain  of  mountains  is  one  of  the 
intageouB  natural  defences  which  a  country  cai^ 
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fcMew,  paiticidariy  if  it  be  a  pnodpal  (Juin  ;  for  then  il* 
gmt  dmtÎDQ,  in  npid  dopra,  ha  aairow  defilei,  are  la 
^Wf  UtiitBl  obcbKln  which  an  invading  force  has  to  «ni> 
tend  «itK  Sadt  ■  chain  is,  in  general,  traversed  by  bv 
ui«l  ouKtHj  road*,  that  is  to  toy,  bv  such  ware  practicable 
faraitflltayMd  carnages,  audits  passages  are  easily  defcndrd; 
Hk  mbw  is  the  case,  more  or  less,  with  all  mountain  chaiD>' 
argm».  The  tnTcllcr  must  therefore  observe  Iheex- 
Mvl  iM  nItiK  of  the  mountains  which  form  the  boonet 
df  a  rmaâiji  tke  great  roads  and  others  vhich  tratene' 
ik^  «bf«  Xbej  come  foam,  vhere  they  lead  to.  their 
ksfA.  Andid  into  ascent  and  descent,  and  indicated  m 
boèr'a  BMidt  lor  inftnUy,  caralrr.  and  artillery. 

What  an  Aàx  existing  natiual  and  artificial  defences,  and 
•W  ièndd  be  dtoie  lo  improTe  the  fonaer  or  multiply  Aa 
latkv?  Wbere  cmld  the  range  be  most  easily  passed  by  in 
«Wcth^  tnemj  ;  and  which  are  the  best  points  for  defetii^e? 
If  M>  h^  roM  paMO  tbe  range,  and  it  be  desirable  lint 
(■dl  JboM  be  «natrocted,  where  should  it  pass,  so  as  ta 
rtiwfciDt  the  greatcM  &c3i^  ol  construction,  with  niilituy 
and  inwittrcisl  adnob^ea,  and  easy  defence  in  case  u 

Mhmtm. — ^Wben  the  fitinticT  is  protected  by  a  large  rircr, 
ihiTa^fc  «hat  extent  ta  this  tbe  ease,  in  s  straight  line  ana 
n  IhaiiTwiag  the  windings  «f  the  stream  ;  what  is  its  widdi 
■BiMilll  part»;  what  is  the  nature  of  its  banks,  and  «liicli 
bank  «■■aands  Ibe other,  geneiallT  ortn  particulur  placet! 
b  dw  rim  ftrdaUe  at  aU  titnes  or  at  particular  setsoni  : 
«h«  and  whm,  and  what  is  the  nature  of  the  fords:  in 
tbfT  cwirtaal  in  tbe  sane  place  and  practicable  for  infantiT, 
taràllT,  and  carriages  or  olhawiaeT  Are  these  fords  casj^ 
JiffJidt  Vbal  toads  lu^  and  small  cross  the  river; 
«Iwfv  do  ibcf  Itad  too  ;  wlwl  permanent  bridges  or  othn 
ipéii  «tfmmf^f  aig ibm  <m  them:  or,  suppcaing  the  com- 
"    ""       "  "  Rvptrd,  or  in  places  where  no  pamgeii 


m  tons  wcvld  it  take  to  organise  and  elTecl  ■ 
_«  hi  wnoa  efMate,  laAs,  be  f  Is  the  river  paMabk 
Millie  in-  IB  iW  «ÛMcr;  dote  tbe  rirer  overflow  its  banb 
at  <«naia  tJin;  ov  ia  ito  tapidity  occasionally,  or  at  regular 
UM*.  awt^ aa  to  nadcr  Ibe  paaaagi*  difficult  or  dsngeroul 
Alv  Umw  anr  tttn  *  j— !■  cr  other  fortifications  alon^  the 
mtf  :  «hal  taluKk  aic  Aete  in  Ûx  tirrr  and  what  itihdt 
MMn-t  Aivutttàal  imaidalicm  eanly effected  as  a  mri» 
(«f  dt^KV  or  adOMTaBce  !  Aie  ibeie  any  tsTiuea  u  bed*  of 
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turrcnta  which (/^tM;A« into  the  river;  where  are  they  situated 
and  what  is  their  nature  Î  are  they  passable  for  troops,  so 
that  they  may  come  down  to  the  river  without  being  per- 
ceived, or,  even  if  perwived,  in  security  from  the  fire  ol' 
artillery?  What  is  the  extent  ofxuch  hoUuw  vraya,  where  do 
tb^  come  from  ;  are  they  wooded  so  as  to  be  favourable  for 
ambuscade,  &c.? 

Forests. — When  a  forest  forms  the  frontier  what  is  its 
extent;  is  it  athick  forest,  full  of  entangled  brushwood,  dif- 
ficult tupeni>trate,orthereverae  ;  is  its  soil  wet  or  dry  ;  what 
roada  traverse  it,  where  do  they  come  from  and  lead  to  ; 
does  the  forest  terminate  at  the  frontier  so  aa  to  be  wholly 
witliin  or  without  the  limits  of  tlie  country,  or  does  the  fron- 
tier pass  through  the  middle  of  the  forest,  and  what  Is  the 
nature  of  tlie  dêbaue/iês,  &c.? 

Marslieg. — When  a  marah  forma  the  boundary,  the  tra- 
veller should  in  like  manner  take  note  of  the  extent  of  the 
portion  which  runs  along  the  frontier,  and  of  the  particular 
nature  ol'  the  marsh  ;  is  it  equally  impracticable  at  all  seasooa 
or  only  at  certain  times,  and  if  the  latter  be  the  case,  during 
what  months  of  the  year  ;  what  roads  pass  it  ;  what  is  the 
nature  of  these  roads,  and  the  points  to  which  they  lead  'I 
Is  déployaient  of  troops  easy  or  difficult  aller  passing  tlie 
marah  on  either  side  ;  are  the  roads  defended  artificially,  is 
the  communication  easily  interrupted,  kc  ? 

OpenfroHt'ier. — As  for  auch  part  of  a  frontier  aa  ia  open, 
what  \&  ita  extent  and  nature,  what  fortifications  defend  if^ 
What  roads  cross  the  frontier  \\\  this  part,  and  what  should 
be  done  to  increase  the  defence  on  this  weak  side  % 

laterwr  of  Ote  Country. — The  frontier  being  thus  ex- 
amiiied  in  detail  the  traveller  should  observe  what  natural 
means  of  detence  the  interior  of  the  country  possesses,  sup- 
posing the  frontier  passed  by  an  enemy.     But  in  order  to  J 
enter  into  detula  on  this  subject,  it  is  necessary  to  imagine  I 
different  hypotheses;  as  for  instance  the  particular  object  I 
the  enemy  has  in  \'iew,  tbe  forces  he  can  dispose  of  to  secure  I 
that  object,  the  part  of  the  frontier  by  which  he  may  have  1 
penetrated,  the  particular  nature  of  hia  army,  as  well  as  the 
strength  and  nature  of  that  which  may  be  opposed  to  him. 
Such  hypotheses,  however,  need  hardly  be  considered  but  I 
by  Bucb  only  as  are  particularly  charged  with  drawing  up 
special  and  detailed  memoirs  on  tbe  subject     To  enter  into 
mi nutiie  would  lead  us  too  far,  and,  moreover,  even  by  multi-             _ 
I  plyiug  hypotheses,  we  could  never  imagine  any  sufficieut^j^^^^J 
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in.*ner&I  lo  be  applicable  alike  ta  ail  countries  and  all  cases. 
We  shall  therefore  coDline  ourselves  to  saying,  tbat  ihe 
general  observatioos  on  tho  natural  means  of  defence  of  tbt 
intrrior  of  a  country  should  bear,  in  preference,  on  the  ob> 
■tacles  and  military  positions  which  lie  along  the  principt 
lint-a  of  communication.  What  is  the  particular  nature  a 
these  obstacles  ;  what  are  the  nature,  Btreiigth  and  geueid 
■dvnnlnges  of  the  military  positions,  are  they  so  combined  m 
to  form  of  themaelves,  or  in  conjunctiou  with  artificial  ob- 
Blades,  a  good  bne  of  defensive  operations? 

Intrenched  Campe. — Does  there  exist,  oa  the  principil 
stratagetical  hnes,  any  spots  favourably  situated  for  tlie  fi>ni> 
alion  of  intrenched  camps,  of  sufficient  force  to  require  a  con- 
centration  of  all  the  enemy's  forces  in  order  to  ditlod^ 
the  troops  before  they  cau  be  passed  ;  if  so  point  out  their  9- 
bution  and  advantages  ? 

Forlrfsttv. — As  for  fortresses  and  all  other  artificial  obil»- 
cles  the  fbUowiug  observations  should  be  made.  What' 
the  points  fortiûed  and  in  «hat  view  have  they  been  so  f 
lified  »  How  are  the  fortresses  connected,  either  among 
themselves  or  with  natural  obstacles,  to  form  lines  of  ile- 
fence;  or,  if  they  are  isolated,  is  tlieir  situation  well  cbo*eA; 
and,  in  all  cases,  do  they  answer  the  desired  end  ? 

Detail»  t^  a/urtifetiikm. — If  it  be  desirable  to  baie  tbr 
particular  details  of  any  fortified  place,  the  observer  sbooU 
Jiroce^  thus.     Point  out  in  the  first  place  the  particulu 
'    '"  ■    -  >  -  ■■  iA^,  orioi 


Is  it  on  a  height  commanding 
plain,  near  the  sea  or  a  take,  on  the  side  of  a  rirer,  or  omu- 
pviiig  both  banks;  ordoes  the  site  partake  of  several  of  tbeif 
cbancters?  Is  the  fortress  interior,  or  on  the  frontier;  what 
is  its  position  as  regards  the  principal  towns  of  the  couDa;, 
and  its  distance  6wn  them  respectively  Ï  Is  the  fortificatitdi 
regular  or  irregulnr,  of  ancient  or  modem  cortslructioD  T 

Bcgimiing  then  with  one  of  its  fronts,  and  with  the  mOR 
advanced  work  of  that  front,  it  must  be  considered  undff 
two  points  of  view,  its  plan  and  its  relief.  As  for  the  plu. 
what  is  the  nature  of  the  works  and  their  object;  and  wfae- 
thrr  or  not  is  this  object  attained  or  missed  ?  what  is  the 
actual  slate  of  the  works,  their  defeic-es  and  the  state  oT 
thaae  delVnces.  With  regard  to  their  relief,  do  they  eao- 
JMud  or  arc  they  commanded  by  other  works.  Havinc  that 
'4MMled  one  IroDt.  proceed  lo  the  next,  and  so  on,  tHl  ib^ 
lifaole  he  gone  o%er. 
^Iw  «dtftcn  GQUtuned  vithin  the  fortification  should  Iff 
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divided  into  public  and  private  ;  if  there  should  be  any  of 
the  latter  kind,  specifying  the  nature,  extent,  and  capabili- 
ties of  each;  the  materials  they  are  constructed  of,  &c. 
What  powder  magazines  and  storehouses  are  there;  what 
reservoirs,  tanks  or  wells,  bakehouses,  cellars,  casemates, 
hospitals,  barracks,  &c. 

what  is  the  actual  strength  of  the  garrison,  and  the  num-» 
ber  of  men  required  for  the  defence  of  the  works  ;  the 
quantity  of  ammunition  and  provisions  existing,  and  necessary 
mider  different  circumstances?  How  far  are  the  several 
buildings  capable  of  containing  the  necessary  stores  of  all 
kinds  ;  what  amehoration  are  they  susceptible  o^  and  where 
may  others  be  constructed  ? 

With  regard  to  water  particularly,  a  most  important  ob- 
ject, what  <][uantity  of  water  can  be  contained  in  tne  cisterns 
and  reservoirs  ;  is  there  at  all  times  a  sufficient  quantity,  and 
of  cood  quality  ;  can  an  enemy  deprive  the  place  of  water  ? 

Are  there  any  streams  which  may  be  used  to  cause  inun- 
dations for  the  additional  defence  of  the  place  ;  what  is  the 
mode  of  proceeding  in  order  to  cause  such  inundation  ? 

Are  any  of  the  works  countermined  ;  if  so,  which,  and 
to  what  extent  are  the  mines  carried  ? 

Finally,  how  long  is  the  place  calculated  to  hold  out  in 
the  different  cases  of  attack  on  different  sides. 

AnmeB, — Is  the  army  permanent,  or  does  it  consist  only 
of  troops  levied  in  time  of  war,  of  a  militia  force,  or  is 
h  partly  permanent  and  partly  composed  of  special  levies. 
If  we  take  as  a  type,  a  large  standing  army,  organized  in  the 
most  usual  way,  its  general  composition  may  be  enumerated 
at  foUows  : — 
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DesigsAtlcn. 


Actual 


,   by  the  State 


I- 


It 


Sp 


ClnUntrj. 

Gauds.      -JCaTalnr. 

f  AitUIefj 


j 


I 


Troops  of  jCsTilry. 

the  line.    jArtillery  and  ' 

(Wsggootniii. 

G«™on..  lil^^; 

5EiigmeeiB. 
p— ^^ Pionecn. 

Invalids. 

i  Irregular    S  Infantry. 
I   Troops,     l  Cavalry. 


Administration. 


Total. 


It  should  be  remarked,  that  despotic  govcniments  have 
no  other  rule  than  the  will  of  the  sovereign,  and  that  the 
very  nature  of  such  government  requires  the  constant  main- 
tenance of  an  army  ;  there  is  not,  therefore,  generally  speak- 
ing, the  same  difference  between  the  stren^h  of  the  army 
in  time  of  peace  and  in  time  of  war,  as  ni  constitutional 
countries.  Moreover  there  is  nothing  to  limit  the  extent  of 
the  army  in  despotic  countries  in  time  of  war,  but  its  re- 
sources. In  enumerating,  therefore,  the  strength  of  the 
army  in  despotic  countries,  in  time  of  war,  nothing  more 
can  be  done  than  to  set  down  the  greatest  number  that  have 
been  on  foot  in  the  most  remarkable  wars  since  the  country 
attained  its  present  extent. 

The  number  of  each  kind  of  troops  must  be  indicated. 
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and  by  deducting  from  the  total  the  invalids,  and  the  adminis- 
trations, whether  commissariate  or  other  departments,  the 
remainder  will  give  the  nmnber  of  efficient  combatants; 
from  which  may  aga^  be  substracted  the  garrisons,  in  order 
to  have  the  nmnber  of  disposable  troops  for  operation  in  the 
field. 

What  is  the  annual  expense  of  keeping  up  the  army  in 
general,  and  the  pay  of  each  particular  grade  ?  How  are 
the  soldiers  fed,  lodged,  clothed,  and  paid?  What  is 
the  moral  character  and  discipline  of  the  army  ?  Is  its 
courage  of  the  active  or  passive  kind  ? 

How  is  the  recruiting  performed  ?  What  are  the  arms, 
accoutrements,  and  dress  of  the  different  kinds  of  troops  ; 
*cnd  what  kind  of  horses  have  they  ? 

What  is  there  worthy  of  remark  in  their  artillery,  whether 
battering  train,  or  field-pieces,  &c.  ? 

What  is  the  kind  of  warfare  usually  adopted  by  the 
nation  under  examination;  what  is  there  treatment  of 
prisoners  ? 

*  Are  there  any  strangers  in  the  army  ;  if  so,  are  they  in- 
differently of  every^  country,  or  is  there  any  preference  or 
exclusion  in  this  respect?  What  may  be  the  number  of 
foreigners  in  the  army,  and  in  what  capacity  are  they  usually 
employed  ?  Are  there  any  whole  bodies  of  foreign  troops  ; 
if  so,  how  are  they  recruited,  and  is  their  organisation  dif- 
ferent from  that  of  the  rest  of  the  army  ?  Is  their  pay  the 
same  as  that  of  the  natives,  or  is  it  greater  or  less  ?  Have 
these  foreign  troops  any  particular  privileges;  and  if  so, 
what  are  they?  Does  there  exist  a  good  understanding 
between  the  torek;nand  native  troops,  or  are  there  jealousies 
between  them?  What  are  the  advantages  or  disadvantages 
resulting  to  the  nation  from  the  employment  of  foreign  mer- 
cenaxy  legions? 

How  are  the  troops  disposed  of  in  the  country  in  time 
of  peace?  Are  they  employed  on  national  works,  or  allowed 
to  follow  any  private  industry  ?  Are  they  often  assembled 
lor  exercises  and  reviews,  where  and  when? 

How  are  the  army  and  navy  departments  organized  ?  Is 
their  any  thing  remarkably  advantageous  or  defective  in 
their  organization?  if  so,  specify  it. 

What  is  the  nmnber  and  distribution  of  the  arsenals 
in  the  country,  and  what  do  they  present  worthy  of  remark? 

What  are  the  military  schools,  their  niunber  and  distribu- 
tion, what  is  taught  in  them,  what  number  of  pupils  arc 

u  3 
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there,  what  becomes  of  them,  wliat  is  the  expense  of  th<>ir 
GSIalilUbmcnt,  by  whom  is  the  educatioQ  paid  for,  mid 
what  in  tlie  advaiilBge  accruing  to  the  counlîy  &om  these 
institutions  i 

Bpsidv»  n]l  the  preceding  details,  the  enqoiitr  mu»t 
notice  whether  or  not  the  army  le  adoquatc  to  the  de&nce 
of  the  country,  and  proportionate  to  its  means  of  main- 
tenance. Whelhei  the  soil,  byits  great  fertility,  admits  thi 
existence  of  a  great  number  of  idlers  who  constime  witlt- 
out  reproducing,  thai  the  keep  of  the  army  be  not  a  burthen 
to  the  country,  or  whether,  on  the  contrary,  the  maiul^ 
nance  of  the  nmiy  be  an  oppressive  charge  upon  industn; 
whether  the  social  position  of  the  soldier  be  such,  that  itw 
citizens  willingly  enrol  themselves,  or  such,  that  they  en 
be  made  to  enter  the  army  only  by  compulaion.  What  en- 
couritgcments  and  recompenses  are  offered  for  zealous  tex- 
vices?  Is  the  army  so  highly  considered  (which  it  alwsn 
is  in  despotic  countries),  that  the  nohility  devote  themseiTH 
in  preforenee  to  the  militaiy  career. 

What  is  the  general  spirit  of  the  military  code  and  diso- 
pline  of  the  country,  and  the  authority  of  ^e  superior  offiecnt 

If  the  army  be  composed  only  of  a  mihtia,  who  are  ibr 
persons  bound  to  enrol  themselves,  and  who.  if  any.  sn 
exempted  from  military  service?  What  arc  the  terms  of 
enrolment,  and  what  duty  is  required  in  time  of  peace  of 
the  citizen  soldier? 

In  a  word,  is  the  army  what  it  should  be,  with  rc^an!  n 
the  nature  and  extent  of  the  country,  ita  population,  its  In- 
stituttons,  and  its  social  state?  if  not,  where  is  the  auomtlj. 
and  how  might  it  be  corrected  f 

Navy. — The  navy  of  a  country  should  be  considered  in  • 
manner  similar  to  that  wc  have  pointed  out  for  the  armT. 
Accordingly,  the  enquirer  must  ascertain  what  is  the  tPUl 
number  of  vessels  of  war,  and  the  number  of  each  particalu 
kind,  the  total  number  of  sailor»,  marines,  and  guns  ;  Ibf 
kind  of  guns  usually  employed,  and  their  weight  of  ball-  I> 
there  any  thing  particularly  remarkable  or  advantageous  in 
the  form  of  the  gun  carriages  or  mode  of  tackling  tbeni  ;  nnj 
thing  remarkable  in  the  construction  of  tho  vessels  them- 
selves, or  any  part  of  them?  Observe  the  capstans,  wiml- 
lasses,  anchors,  chains,  masts,  cordage,  sailsi  suspcuston  ^^ 
rudder,  &c. 

What  fire  ahips,  gun-bijats,  Sotitlas,  war-ateamers,  &c.  sir 
there* 
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What  ie  the  usual  way  of  coming  into  engagement,  and 
fighting  their  ships  ? 

What  is  the  general  spirit,  bravery  and  ability  of  the  com- 
manders, the  sailors,  and  marines  ?  What  is  the  discipline 
on  board  vessels  of  war?  How  are  the  men  clothed,  fed, 
andjpaid? 

Wnat  is  the  annual  cost  of  the  naval  department  and  the 
pay  of  the  several  grades;  what  are  the  regulations,  encou- 
laffemenfs,  punishments,  &c.  and  the  mode  of  recruiting. 

Influence  of  PoUiiccU  Position. — It  now  remains  for  us 
to  say  a  word  on  the  influence  which  the  country  under  exa- 
mination may  have  by  reason  of  its  wealth,  and  its  particular 
relations  wim  other  countries  ;  a  kind  of  influence  which 
greatly  modifies  its  offensive  and  defensive  resources.  But 
at  this  subject  will  be  separately  treated  in  the  next  division, 
it  is  needless  to  speak  of  it  here.  At  present  it  may  suffice 
to  observe  that  money  is  essential  to  war  ;  and,  that  if  it  be 
true  that,  with  arms  we  may  procure  gold,  it  is  no  less  so,  that 
it  is  impossible  to  maintain  armies  without  money.  As  for 
political  relations  we  may  remark,  that  the  immediate  protec- 
tion of  a  rich  and  powernil  nation  is  a  means  of  defence  which 
sometimes  renders  every  other  unnecessary. 

All  that  we  have  said  on  the  subject  of  a  country  consi- 
dered under  a  military  point  of  view,  has  been  in  order  to 
fiunlitate  general  observation.  Nevertheless,  we  trust  we 
have  treated  it  in  sufficient  detail,  to  inspire  that  de^ee  of 
interest  which  the  intelligent  traveller  should  take  in  it,  and 
to  be  of  practical  utility.  Many  considerations  are  certainly 
wanting  to  complete  the  subject,  but  they  cannot  have  place 
in  a  work  Uke  the  present,  and  may  be  found  in  a  multitude 
of  books  on  military  science,  to  the  best  of  which  we  refer 
the  reader. 
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FOREIGN  BELATIONS. 

ThoDE'  exists  between  nations  the  same  kind  of  mutual  de- 
pen^iorce  as  between  individuals.  We  see  the  same  recipio- 
oaI  V  AEts«  the  same  enw,  the  same  jealousy,  the  same 
K  ypi\*ss:oa  of  the  weak  hy  the  strong  ;  the  only  differeDce 
;^  :hA:  as  nacocs  act  in  powexful  masses,  and  with  mean» 
r  rrç\^nvnate«  their  disputes  or  their  ûiendshi{>8  are  foUowed 
!^^  c\'r.$ic\:::er.ces  influencing  the  misery  or  happiness  of  mil- 
:..' ws  ot  indiTKhials.  the  greater  part  o(  whom  arc  generally 
v.::<  r  $:Tan£¥^n  to  the  cause  of  the  events  by  which  they  arr 
Ar.v:<>J  "He* nee  the  immense*  the  awful  responsibility  of 
ÎN-WS5-  »ho  gv»v«t::  hence  the  great  importance  of  political 
^*;  ".Nv  :  ix'UxV  tbe  gratitude  and  veneration  which  are  m- 
y  •  r\\i  bx  :he  «tftixim  and  virtues  of  a  sovereign,  and  the 
;vvt.\\:.o?xx::5  pc\\::ousct>d  against  guilty  ambition  by  its  sul- 

^^  ,-  jirc  Tï»^  to  aeaj  here,  of  the  origin  of  nations,  nor  of 
;  ^>^  >  ^N^-*»  »v:  x'-  cre::ts  by  which  the  interests  of  many  have 
;\Nv.r.*o  A^  K;* •%:<%£,  aiNi  which  events  are  rapidly  preparing 
4  ^,^  «  AX  ?/.r  tlv  ccKkvtk*n  of  the  whole  human  race  into 
.*.  V  cr^x*:  t.cr.*,.>,  ur.îTed  by  common  wants,  disunited  by 
iN«.\r:v;,.vAr  ■r.t.rv'*»^  ar>i  saciiïy  governed  by  a  common  lav. 

XX  ,•  «  *  :x<,'  va:v.r^  as  ù>cv  are,  ar.i  in  this  state  we  sav. 
i.Vi,  ,  N-.?  ■-":,'?%>«,  Sï.^T.v•I:r:ï<■*  well,  5k'23o::mcs  ill  undorsiood, 
X  ;V  ,.>î.vdL  ^;.,'  r5fjirfi.'r.  vXih<^.r  vviïduci  one  towards  ibi' 

S       «V  NM   ÙV  ,**^t':::i<K'C  rcvS*:o,  for  historv  abounds 


<  « 
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with  examples  of  nations  led  on  to  war  under  false  pretences, 
while  the  real  cause  was  the  individual  interest  of  the  sove- 
reign, or  the  intrigues  of  his  court. 

It  is  to  the  interest  of  a  nation  to  be  happy  at  home  and 
respected  abroad.  These  two  objects  constitute,  or  ought  to 
constitute,  the  foundation  of  all  the  foreign  relations  of 
states. 

In  order  that  a  nation  may  enjoy  all  the  happiness  of 
which  it  is  susceptible,  it  is  essential  that  all  those  objects 
which  are  necessary  to  the  business  and  comfort  of  life,  should 
be  as  diffused  as  possible  among  the  individuals  which  com- 
pose it.  In  order  to  this,  nations  are  not  content  with  en- 
joying the  productions  of  their  own  industry,  but  seek  those 
of  foreign  mdustry  ;  to  obtain  which,  recourse  must  be  had 
to  conquest  or  to  commercial  relations. 

It  would  be  superfluous  for  us,  in  the  present  age,  to  insist 
on  the  advantages  of  commerce  ;  but,  if  we  are  agreed  as  to 
these  advantages  themselves,  we  are  by  no  means  imanimous 
in  our  opinions  as  to  the  best  mode  of  securing  them.  There 
exists  among  all  European  nations  a  prohibitive  system, 
which,  by  its  generality,  nullifies  the  object  of  its  establish- 
ment, and  tends  to  the  maintenance  of  an  egotism,  false  in 
principle,  like  every  thing  exclusive,  and  as  mjurious  to  the 
real  interests  of  nations  as  private  monopoly  is  to  that  of 
individuals. 

The  particular  wants  of  nations  modify  the  articles  of  their 
commercial  treaties  with  each  other  ;  these  treaties  of  com- 
merce are  either  contained  in,  or  are  supplimental  to  treaties 
of  peace  and  amity  ;  for  as  in  war  the  law  of  nations  per- 
mits them  to  injure  each  other  as  much  as  possible,  so 
in  times  of  peace  they  are  bound  to  help  each  other,  as 
fiff  as  they  can.  But  besides  commercial  treaties,  and 
treaties  of  peace  and  amity,  there  are  special  ofifensive 
and  defensive  alliances.  The  parallel  we  have  before 
drawn  between  nations  and  individuals  still  holds  good 
here  ;  for  injustice  is  common  to  both  ;  the  strong  op- 
presses the  weak,  who  frequently  can  preserve  their  exist- 
ance,  only  at  the  price  of  their  independence.  In  this  way 
small  states  maintain  themselves;  they  place  themselves 
under  the  protection  of  the  great  who  guarantee  their 
safety  by  a  kind  of  feudal  tenure. 

The  great  powers  themselves  secure  their  mutual  repose 
by  treaties  of  peace  and  amity  ;  and  here  our  parallel  no 
longer  holds.     For  when  individuals  violate  their  engage- 
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menu,  the  tnjiued  party  invokes  the  laws,  and  the  tjibaaal* 
cftuwr  tticm  to  be  escculed.  But  when  a  great  pover  viol&tM 
the  treaty  it  hoi  concluded,  there  is  no  appm  but  to  arnu  ; 
and  the  example  of  all  times  shows  that  treaties  aeTT«  onljr 
to  define  the  ftairu  of  amicable  relations  so  long  as  thia  reU- 
tioii  exists  ;  but  that  they  in  no  way  nasure  the  coutiniuuioe 
of  such  friendship  whenever  it  is  the  interest  of  either  puTy 
to  iniVact  the  treaty.  The  eicisteQce  of  gT<e»t  permancul 
annies  in  time  of  peace  sufficiently  testifies  the  maincenty 
of  those  whn  maintiiin  thetn,  or  their  want  of  confidcow 
iu  the  sincerity  of  others:  and  all  govemmeote  seem  to 
act  upon  the  literal  meaning  of  the  ironical  counjteli  of 
Machiavel. 

Several  powers  somctimea  unite  their  genera]  interests,  ot 
their  interest  in  snmc  particular  object,  by  a  federal  treaÇ. 
There  are  also  treaties  or  promises  of  neutrality,  ike. 

Thus  then,  the  foreign  relations  of  states  differ  in  tbeii 
objecta  ;  sometimes  tbey  are  purely  commercial  ;  sometimei 
these  become  treaties  of  oSeiiaive  and  defensive  alliance,  a 
of  neutrality  ;  and  sometimi?s  different  objects  are  cotubinrd 
in  the  same  treaty  ;  or  distinct  treaties  are  entered  into  bj 
the  same  powers  for  distinct  objects. 

Foreign  relations  differ  also  by  their  stipulated  duration, 
which  is  sometimes  for  a  long  or  short  time,  sometime»  io- 
definite  and  called  perpetual.  They  dilfer  also  as  regnnb 
the  number  of  the  contracting  parties.  When  there  are  sevM»l 
the  alliance  becomes  a  confédération. 

Powers  that  are  on  fiieiidly  footing  with  each  oth«r,  havr 
avowed  servants  who,  under  the  denomination  of  Nunciw 
Ambassadors,  Ministers,  Charges  d'affità'eB,  Consuls,  &f.. 
reside  in  the  several  states  reciprocally,  to  maintain  the 
strict  execution  of  the  existing  treaties;  to  keep  up  n  gwxi 
understanding,  and  to  watch  with  jealous  eye  the  movcmenti 
and  measures  of  the  parties. 

Let  us  now  pass  on  to  the  more  detailed  obaervations  to 
be  made  on  the  subject  of  foreign  relations. 

What  is  the  natural  political  position,  in  which  the 
country  stands  as  regards  other  countrics?  Does  lliii 
position  depend  upon  their  relative  geographical  «iluation, 
their  respective  extent,  their  productions,  their  oripu,  tlinr 
religion,  their  civilization,  their  form  of  government,  th«t 
ambition,  their  ioterost,  their  respective  strength  or  wi-«k- 
nesH,  their  similarity  or  coatrafiety  of  dispusilton,  or  ihfi' 
morals  and  manners,  Gic.y    The  ostural  political  position 
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ma^  be  one  of  friendship  or  enmity;   which  of  the  two 
is  It? 

Are  tile  existing  treaties  which  bind  the  country  under 
coDsiderationy  to  other  countries,  founded  on  the  natural 
position  in  which  they  stand  towards  each  other,  or  are 
mej  calculated  to  counteract  the  effects  of  such  natural 
position  ?  In  their  commercial  treaties  are  the  advantages 
reciprocal,  or  greater  for  one  of  the  contracting  parties  than 
for  the  other,  if  so,  which  is  favoured  and  how  ?  What  are 
the  most  remarkable  articles  of  such  treaties  ? 

In  all  cases,  what  are  the  circumstances  which  have 
brouffht  about  the  existing  treaties  ;  at  what  time,  where, 
and  by  whom  were  they  signed  ;  by  what  are  they  guaran- 
teed; what  advantages  have  accrued  from  them,  or  are 
expected,  or  what  faults  have  been  committed?  Old 
treaties  no  longer  in  force,  belong  to  the  history  of  the 
country,  and  need  only  be  considered  in  as  much  as  their 
execution  or  infraction  may  have  led  to,  or  modified  ex- 
isting  treaties. 

What  ambassadors,  or  other  diplomatic  agents  does  the 
countrv  maintain  at  foreign  courts  ?  and  from  what  powers 
does  she  receive  such  ? 

Is  the  coimtry  reckoned  among  the  great  powers,  among 
those  of  secondary  rank,  or  among  small  states  ?  Does  it 
receive  or  pay  any  subsidies  ? 

Of  what  weight  is  the  country  in  the  balance  of  political 
power  ;  does  it  owe  its  importance  to  its  wealth,  its  armies, 
or  to  the  natural  relationship  in  which  it  stands  towards 
other  countries  f 

How  is  the  department  of  foreign  affairs  organised  ;  what 
attention  is  paid  by  the  government  to  the  political  in- 
struction of  those,  who  are  destined  for  the  diplomatic 
career? 

In  what  spirit  and  upon  what  principles  are  the  po- 
litical affairs  of  the  nation  Conducted;  are  its  political 
relations  founded  on  egotism  or  liberality  ?  Is  the  nation 
remarkable  for  its  faithful  observance  of  treaties,  or  the 
reverse? 

Does  there  exist  between  the  departments  of  foreign 
affairs  and  that  of  the  interior,  that  harmony  which  can 
alone  secure  prosperity  at  home  and  influence  abroad  ? 

Besides  these  observations,  the  traveller  should  not  fail 
to  notice  every  thing  worthy  of  attention  on  so  important 
a  subject  as  the  political  position  of  the  country  ;  remem- 
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bering  ever,  that  the  main  object  is  to  axrive  at  a  know- 
ledge  of  the  advantages  and  disadvantages  of  the  political 
system  of  the  comitry  ;  the  influence  of  tiiis  system  on 
its  general  prosperity,  and  the  effects  of  the  system  on  other 
countries. 

A  judicious  observer,  possessed  of  knowledge  and  saga- 
city, may  add  to  hii  narrative  whatever  may  appear  to 
him  likely  to  increase  the  advantages  of  the  political  system 
of  the  country. 
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COLONIES. 

By  the  word  Colony  y  is  generally  understood  a  union  of 
families  established  out  of  their  native  country,  or  some- 
times in  their  own  country,  but  at  a  distance  from  their 
birth-place  ;  the  name  is  also  applied  to  tlie  territory  so 
occupied.  * 

Different  circumstances  lead  to  colonization:  sometimes 
it  is  caused  by  a  superabundant  population  ;  sometimes  the 
hope  of  deriving  a  greater  advantage  from  one*»  industry 
or  commerce  ;  sometimes  religious,  civil,  or  political  per- 
secution; and  sometimes  people  are  lured  away  to  mining 
countries,  by  the  prospect  of  realizing  great  wealth.  These 
several  causes,  exercise  of  themselves  great  influence  on 
the  prosperity  of  colonies,  on  their  stability,  on  their 
fundamental  laws,  and  political  conduct. 

When  a  superabundant  population  is  the  cause  of  emi- 
gration, the  emigrants  are  generally  of  the  poorer  class  ; 
they  carry  with  them  their  simple  manners,  their  frugal 
habits  and  their  industry.  Whatever  may  be  their  opniions 
or  their  religion,  existence  is  their  first  care;  they  unite 
as  brothers,  urged  by  the  same  fate  towards  the  same 
object.  If  they  have  made  choice  of  a  virgin  territory,  they 
give  themselves  laws  as  simple  as  their  own  conceptions. 
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They  will  be  framed  in  a  republican  spirit,  and  the  society 
will  prosper  till  too  great  an  inequality  of  fortune,  or  other 
circumstance,  introduces  into  it  luxury  and  ambition,  or  till 
some  extraneous  event  shall  disturb  its  quiet. 

Such  a  colony,  in  its  infancy,  has  no  foreign  relations,  but 
such  as  are  necessary  to  the  security  of  its  existence  :  later, 
when  their  wealth  increases,  they  think  of  commerce.  If 
the  country  where  the  emimnts  are  established  be  already 
inhabited  and  governed  by  laws,  the  colonists  are  in  general 
subjected,  wholly  or  in  part,  to  such  existing  laws;  a  circum- 
stance which  naturally  produces  a  considerable  modification 
in  their  position. 

If  commercial  advantages  be  the  chief  object  of  emigra- 
tion, the  colonists  are  generally  families  in  comparatively 
easy  circumstances  and  possessing  a  certain  capital.  They 
go  in  search  of  increased  wealth,  and  usually  lay  the  founda- 
tion of  their  future  speculations  in  the  mother  country 
before  their  departure.  When  they  have  obtained  a  charter 
of  possession  of  the  new  territory,  they  subsequently  admit 
into  it,  such  settlers  only  as  cannot  interfere  with  their  in- 
terests :  their  fortunes  made,  these  colonists  return  to  their 
mother  comitry,  and  new  adventurers  replace  them.  Colo- 
nies of  this  kind  do  not  greatly  increase  their  population, 
but  others  of  the  same  nature  may  be  established  in  their 
neighbourhood  ;  then  jealousies  spring  up,  by  which  they 
are  mutually  injured,  and,  unless  they  imite  their  interests, 
they  exist  amid  continual  alarm  and  discord,  and  sometimes 
go  to  war. 

Colonies  of  planters  are  generally  established  in  hot  and 
unhealthy  climates  ;  for  it  is  in  such  principally,  that  those 

Elants  grow,  whose  produce  is  the  object  of  their  specu- 
itions.  The  colonists,  therefore,  either  administer  their 
a£Eair8  by  agents,  or  remain  in  the  colony,  as  do  these 
agents  themselves,  only  till  they  have  realized  a  fortune. 

Mining  speculations,  if  successful,  are  more  likely  to  be 
followed  by  the  permanent  settlement  of  the  colonists,  be- 
cause when  the  precious  metals  are  the  objects  of  acquisition, 
avarice,  which  increases  in  proportion  as  it  is  fed,  will 
seldom  allow  the  possessors  oi  mines,  to  conûde  their  trea- 
sures to  the  superintendance  of  agents. 

When  rehgious,  civil,  or  political  persecutions  oblige 
families  to  leave  their  native  country,  it  is  a  particular 
party  that  expatriates.  The  several  families  which  compose 
It,  have  the  same  religion,  or  the  same  civil  or  pohtical 
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hmg  doog  with  tbem  lo  their  new  conn- 
.AcvkeiHandtbeirprejodioee;  the  mon 
IP  ummÊVid,  the  tre*ker  to  obey  ;  but 
«MtM   them,   the  tonaer  are  lev 
M  «uiwenimt.     Their  laws  «ill  in 
of  the  mother  country, 
«f  ttnte  choses  which    have  led  to 
in  ;  in  place  of  wl 
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If  the  reUgiDa  that  is  persecuted,  is  it- 
taefAy  succumbed  for  want  d 
BtKogth,  the  iimr  nHoIerance  will  chafactehze  ita  cm- 
duct  townid*  alnnaen..  If;  on  the  contrary,  it  ta  I 
lokmit  religk»  mich  ù  persecuted,  it  vtil  be  Mill 
Idlcrant  u  its  prmciptes,  but  will  be  wary  and  dÎHtruBtfiiL 

An  aristocracy  driven  out  by  the  people,  tired  at  Jcnztli 
with  their  tyranny,  thvir  exactions  and  their  caprice,  will  ait 
ficultly  direst  ibemaelves  of  their  hau^bty  bearing;  thff 
will  lake  it  along  with  them,  and  testify  one  towards  IIk 
other,  that  arrogance  which  they  can  no  longer  exercise  upoo 
submissive  inferiors.  Hence  discord  will  soon  be  introduwi 
and  the  society  thus  composed  must  soon  be  broken  up. 
fiut  men  who  fly  from  tyranny  and  oppression  will  tfaera* 
selves  be  moderate  in  their  principles  and  peaceful  in  their 
habits  ;  they  will  ibrm  a  societyof  friends.  Enemies  to  tf- 
biirary  rule,  they  will  tolerate  such  authority  only  as  is 
necessary  for  the  maintenance  of  order,  and  this  authority 
will  be  elective. 

When  the  inhabitants  of  a  conquered  countiy,  unaMe  lo 
live  under  the  laws  of  the  conqueror,  seek  out  a  new  country, 
tlioy  will  make  no  changes  in  the  laws  they  have  loved,  and 
for  which  they  have  sacriliced  so  much;  such  colonish 
carry  along  with  thi-m  «  determined  independence  of  spirit, 
great  energy  of  character,  and  a  deadly  hi^  tow   '   '*" 
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usurpera  of  their  native  soil  ;  their  maimen,  their  customs, 
their  laws,  every  thing  will  be  as  it  was,  with  the  exception 
of  such  modifications  as  the  climate  and  their  new  situation 
render  necessary. 

A  colony  foimded  for  the  working  of  mines  being  generally 
compoeed,  for  the  greater  part,  of  individuals  thirsting  for 
wealth  which  they  hope  to  obtain  with  little  trouble,  will 
have  a  marked  character  of  haughtiness  and  e^tism.  These 
colonists,  given  up  to  ungovernable  passions,  generally 
exercise  unrelenting  tyranny  over  their  subordinates,  whilst 
they  themselves,  surrounded  by  their  heaps  of  gold,  live  in 
anarchy  and  disorder. 

Of  aU  colonies  those  founded  for  the  working  of  mines  are 
the  most  ruinous  to  the  country  which  scndîs,  and  to  the 
country  which  receives  them.  Who  does  not  see  the  truth 
of  this  in  the  example  of  Spain  and  Portugal  ?  and  the  so 
long  miserable  provinces  of  Mexico  and  Pcni  ? 

A  colony  may  either  take  possession  of  new  land,  or  seek 
refuge  in  the  territory  of  some  foreign  power,  whose  interest 
it  is  to  receive  it.  In  the  former  case,  it  will  assume  one  or 
other  of  the  charactcn  we  have  specified  ;  or  perhaps  the 
colony  will  be  bound  to  recognize  its  dependence  on  the 
mother  country.  Indeed  when  it  does  not,  it  is  no  longer 
in  strict  parlance  a  colony.  This  dependence  is,  however, 
always  a  restraint,  which  is  thrown  off  as  soon  as  pos- 
sible. 

A  country  hardly  yet  civilized,  or  but  thinly  peopled, 
often  derives  an  advantage  in  receiving  colonies  from  coun- 
tries  that  are  more  civilized  and  too  thickly  peopled.  In 
such  case,  it  is  customary,  in  order  to  encoiu-age  strangers 
to  bring  into  the  country  their  fortune,  their  industry,  and 
their  knowledge,  to  grant  them  particular  privileges  and  im- 
munities beyond  what  the  natives  enjoy.  Colonies  formed 
in  this  way,  will  be  in  greater  or  less  number,  and  more  or 
leas  populous,  as  the  country  shall  offer  greater  or  less  ad- 
vantages in  the  form  of  its  government,  its  laws,  its  manners, 
the  fertilitv  of  its  soil,  the  mildness  of  its  climate,  its  com^ 
mercial  relations,  &c. 

By  far  the  greater  number  of  colonies,  however,  arc  the 
result  of  forced  emigrations.  The  discontented,  the  unfor- 
tunate,  the  persecuted,  the  imprudent,  fly  from  the  theatre 
of  their  sufferhigs  to  seek  a  better  fate  far  from  their  native 
country;  each  individual,  according  to  his  principles,  his 
religion,  his  taste,  directs  his  steps  towards  the  spot  he 
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for  the  doublf 
out  of  the  motber  coun- 
mé  «BidHig  anr  countrim.     Compmiii 
m,mi  wk  wfoacipletl  multitude  ot  both 
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lent  abould    be,  lew  in 
Ï  ciDTTect  vicious  habi» 
I  «f  râtae.  of  ord«r,   and  industn  ; 
r  «bow  Uboon  may  be  luenii 
e  mttûi^t  eoanXrj. 
I    uM  briefly  the  various  cases  of 
DMMHM^  A  ÎB  ftr  ibe    inteUiceat  tnveller  to  sleas, 
kMvtevchMv  nid.&«  kind  of  obaerratioii  be  aoooU 

TVw  Bt  «A  -"— **~  wbat  «u  the  origin  of  the  co- 
ll^ a«l   ita  ottfect.  «bn  mad    by   whom    founded,  iti 
ioo.   tacreasing.    decreaain?. 
t  and  physical  featiuvi;  iu 
_  t;    its  r^ulations  resardiiig 

1  ofae*  Mttlen;  ils  rdatioiis  with  the  mu- 
iber  coMiy  aiid  witb  otber  states.  la  it  advautaKfoos 
ir  Ae  nmnt  M  tb»  noAer  couairy,  and  in  what  do  du- 

B r  dindniiUgea  coctîtl?     When  a  coluoT  » 

t  nay  br  tcgaided  aa  a  little  independent  nation  and 
*  as  KKb;  ao  tbat  all  ibe  ohaerratious  detailed  in 

I  Ch^ters  vt  the   present  work    are,  more  w 

lea.  i^plicaUe  to  colonies. 

Ereij  tbb^  pecubar  to  them,  however,  aa  colonies,  cudi 
as  their  chuter,  &c.  should  be  carettilly  noted  ;  and  oa  no 
acoooat  shoold  the  traveller  omit  to  notice  the  eenetal  ad- 
vant^[eB  or  disadTanlages  resulting  from  the  mode  in  wbicb 
the  settlement  is  eouducied.  Of  late  year*  new  priociplw 
for  the  formation  and  management  of  colonies,  and  tht  dis- 
tribution of  land,  have  been  put  in  practice  with  great 
benefit;  but  like  in  every  thing  elae,  the  principle,  thutigh 
good,  lias  been  abused,  to  the  injury  of  several  who  cxpeci«il 
to  profit  by  it  Thus,  the  sale  ojlcolonial  land,  intended  fot 
the  benefit  of  the  colonist,  has  become  a  jobbing  conccni. 
carried  on  to  an  cnormons  amount,  &c. 
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Finally — what  benefits  have  accrued  from  the  colony  to 
the  country  which  sent  it,  to  the  country  which  received  it, 
and  to  the  colonists  themselves  ;  has  it  been  favourable,  or 
is  it  likely  to  be  favourable  to  the  purposes  of  civilization, 
by  spreading  throughout  a  barbarous  country,  the  arts, 
the  sciences,  the  industry  of  Europe,  and  the  Christian 
religion  ? 
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INSTRUMENTS. 

The  traveller  who  would  make  interesting  and  useful 
observations  in  Physical  Geography  and  Meteorology,  must 
be  provided  with  certain  instnunents.  These  may  be  more 
or  less  numerous,  according  to  the  extent  of  the  observations 
he  purposes  to  make,  and  the  Êicilities  which  he  may  have 
for  transporting  a  certain  quantity  of  baggage.  Much  will 
also  depend  upon  the  nature  of  the  countiy  he  intends 
travelling  over.  In  any  case,  however,  we  could  not  enter 
here  into  a  detailed  description  of  all  the  philosophical 
instnunents  which  a  traveller  might  wish  to  take  with  him  ; 
we  shall,  therefore,  confine  ourselves  to  giving  a  list  of 
the  more  useful  instruments  for  observations  connected 
with  Ph3rsical  Geography  and  Meteorology,  distinguishing 
by  an  asterisk  (*),  those  that  are  absolutely  essential,  and 
to  offering  a  few  words  explanatory  of  the  nature  of  several 
of  them. 

LIST   OF   INSTRUMSNTS. 

*  Sextant  and  Artificial  Horizon. 

*  Prismatic  Compass. 

*  Pocket  Compass. 

*  Pocket  Chronometer. 

*  Portable,  or  Mountain  Barometers. 

*  Ordinary  Thermometers. 

*  Maxima  and  Minima  Thermometer. 

*  Barometric^  or  Boiling-point  Thermometer. 
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Thennometer  for  temperature  of  Soil  and  Water  at 

great  depths. 
Thermometer  for  Solar  Radiation,  Actinometer. 
Thermometer  for  Terrestrial  Radiation. 

*  Hygrometer. 

*  Clinometer. 

Instrument  for  bringing  up  Water  from  a  depth. 

Hydrometer. 

Diaphanometer. 

Log  and  Line. 

Rain  Guage. 

Atmometer. 

Wind  Guage, 

Drosometer. 

Electrometer. 

Cyanometer. 

Pnotometer. 

Instrument  for  the  direction  of  Earthquakes. 

Eudiometer. 

Magnetical  Instruments. 

Telescope. 

Microscope. 

Docimastic  Apparatus. 

Geological  Hammers. 

Measuring  Tape,  Lead  and  Long  Graduated  Line. 

Mathematical  Instruments,  Colours,  &cc.,  &c. 
Of  the  four  first  of  these  instruments  we  shall  say  nothing, 
presuming  they  are  well  understood  by  those  who  intend 
using  them.  The  only  precaution  we  shall  recommend  is, 
diat  they  be  well  chosen  ;  and  here  we  would  remind  the 
traveller,  once  for  all,  that  no  expense  should  be  spared 
by  bim  to  procure  the  best  instruments  that  are  made.  It 
is  Better  to  have  but  few,  and  those  such  as  may  be  de- 
pended upon,  rather  than  a  great  number  of  such  as  are 
Dadly  made,  and  ill-conditioned. 

BABOMBTSR. 

This  is  an  essential  instrument  both  for  meteorological 
observations  and  for  the  measurement  of  heights.  Unfor- 
tunately, it  is  an  instrument  extremely  likely  to  get  broken, 
and  hence  various  constructions  have  been  imagined  to 
render  it  portable  and  secure.  We  believe  that  constructed  by 
Mr.  Newman  of  Regent  Street,  to  be  the  best  for  trayellers, 
it  is  thus  described  by  the  maker  : — 

This  instrument  diners  in  its  construction  from  the  Engle- 
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field  Barometer,  in  the  adoption  of  a  double  bon  cift«rn 
with  a  solid  bottom,  in  lieu  of  tlie  wooden  ci«tem  and  leather 
bag  ;  and  a  few  instruction»  for  its  use  will  be  neceesary,  «i 
the  method  of  reiiderine  it  portable  differs  also.  In  the  dd 
iuKtrument  a  screw  at  tue  boltoni,  compresses  the  whole  of 
the  mercury  in  the  cistern,  as  well  as  in  the  tube,  frequenllj 
forciug  it  through  the  pores  of  the  wood,  and  renderiog  the 
barometer  useless  :  in  the  new  instrument  this  dciect  hai 
been  remedied  ;  and  with  great  simplicity  the  mercurr  '» 
secured  for  travelling,  or  set  at  liberty  for  use,  by  holâîo; 
the  instrument  with  the  cielem  end  upwards,  and  moving 
the  npprr  part  from  \eSt  to  right,  making  the  vorà  parfaili, 
engraved  on  the  cistern,  coincide  with  the  flop  ;  or  by  a 
contrary  motion,  bringing  the  words  no/  portai/^  uppi*itt 
the  tlop  when  the  instrument  is  intended  for  use. 

The  instrument  also  varies  from  the  common  barometer, 
being  a  standard  of  itself,  the  actual  distance  belweea  the 
height  of  the  mercury  in  the  tube  and  the  level  in  tht 
cistern,  having  been  measured  without  a  reference  to  lOf 
other  barometer;  so  that  by  applying  the  correction»  » 
hereafter  mentioned,  vou  obtain  the  actual  height  of  the 
column.  Care  should  be  taken  to  hold  the  instrument 
with  the  cistern  end  upwards,  when  it  is  intended  lo  be 
made  portable  for  travelling,  otherwise  the  mi'rcury  will  b« 
leftatliberty,  which  will  endanger  the  instrument.  And  it  it 
importantjwhen  the  barometer  is  moved  or  carried,  thai  it  be 
retained  either  in  a  horizontal  position,  or  with  the  cisleni 
end  extremely  raised;  this  prevents  the  oscillation  of  the 
mercuiy  in  the  tube. 

To  observe  with  the  instrument'  it  is  most  advisable  to 
suspend  it,  by  the  ring  on  the  top,  fViira  some  fixed  ai 
steady  projection,  in  a  perpendicular  position  ;  but,  if  tach 
a  situation  do  not  oSer,  it  may  be  suspended  with  the  hand, 
lettiiig  the  lower  end  rest  lightly  on  the  ground,  and  then, 
by  kneeling  on  one  knee,  the  index  may  be  brought  tn  s 
level  with  the  surface  of  the  mercury,  being  at  first  moved 
by  the  small  projecting  piece  on  the  edge  to  nearly  iu 
correct  situation  ;  and  finally  adjusted  by  means  of  du 
tangent  screw  on  the  top.  Great  care  should  be  taken  in 
placing  the  index  accurately,  with  respect  to  the  surface  of 
the  mercury,  and  it  is  advisable  to  use  a  magnifier,  when 
the  situation  will  allow. 

When  the  index  has  been  made  to  coincide  accurately 
nith  the  Burlkce  of  the  mercury,  the  inches  are  of  courw 
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read  off  upon  the  numbered  scale  ;  the  tenths  are  read  off 
upon  those  divisions,  which  extend  from  the  first  to  the 
third  perpendicular  line,  counting  upwards  from  the  top 
of  the  inch,  and  reckoning  as  many  tenths  as  occur  short 
of  the  index  :  if  any  portion  remain  between  this  tenth  and 
the  index,  it  may  be  estimated  in  hundredths  ;  this  space 
will  include  one  of  the  half-tenth  graduations,  if  the  nun- 
dredths  be  more  than  five  in  number;  but  a  half-tenth 
will  not  be  included,  if  they  be  less  than  five  in  number; 
the  half- tenth  in  fact  being  equal  to  five  hundredths.  For 
the  estimation  of  the  hundredth,  pass  the  eye  up  the 
graduations  of  the  vernier,  looking  for  that  numbered  de- 
gree which  coincides  or  nearest  coincides,  with  any  gra- 
duation upon  the  laige  scale,  and  such  degrpe  will  express 
the  number  of  hundredths  upon  the  vernier,  thus,  if  the 
line,  marked  3,  coincide,  it  indicates  three  hundredths, 
and  this  is  the  correct  expression  if  there  be  no  half- 
tenth  as  before  mentioned  ;  but,  if  there  be  a  half-tenth, 
then  the  five  himdredths  of  which  it  is  composed,  arc 
to  be  added  to  the  three  in  the  vernier,  making  eight 
hundredths,  which  are  to  be  added  to  the  inches  and  tenths 
before  observed  and  noted. 

By  means  of  the  divisions  on  the  vernier,  each  of  the 
hunaredths  is  divided  into  five  parts,  or  five  hundredths, 
and  are  here  read  off;  thus  it  may  happen  that  the  coin- 
cidence of  a  line  on  the  vernier,  with  a  line  on  the  scale, 
does  not  take  place  with  any  of  those  numbered  on  the 
Temier,  but  witn  one  of  the  smaller  unnumbered  divisions  ; 
it  may  happen  for  instance,  with  a  line  between  the  tliird 
and  fourth  nundredth  on  the  vernier,  and  then  it  is  evident 
that  three  hundredths  are  too  little,  and  four  hundredths 
too  much;  in  this  case,  read  upwards  from  the  lowest 
hundredth,  to  the  line  which  coincides,  and  it  will  express 
the  five  himdredths  ;  each  of  which  if  written  as  decimals, 
will  count  as  two  thousandths. 

As  an  instance  will  render  this  description,  (necessarily 
complicated),  easy  and  clear,  let  the  diagram  represent  the 
position  of  the  vernier,  when  the  index  is  finally  adjusted, 
the  26  inches  are  at  once  read  off  ;  above  that  and  beneath 
the  index  occur  four  tenths,  making  26.4,  there  is  also 
a  half  tenth  or  five  hundredths,  making  26.45  ;  then  for 
the  smaller  portion  still  remaining  beneath  the  index,  by 
looking  to  the  vernier,  it  is  seen  that  the  lines  which  coin- 
cidcy  are  between  the  second  and  third  hundredths,  two 
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hundredtliB  therefore  are  to  be 
kdded,  making  ^.47,  u  the  line, 
on  the  vernier,  which  coincides, 
it  the  Becond  above  the  lecond 
hundredth,  it  indicates  two  five 
hundredths,  or  four  thousandths, 
which  added  to  the  previous 
figures,  26.474,  is  the  height  of 
the  index,  and  conseqoently  the 
height  of  the  mercurr.  The  es- 
timation in  thousandth!  is  not 
deceptive  as  to  accnracy,  inas- 
much  as  it  is  easy,  bj  a  lens, 
to  ascertain  whether  the  Unes 
actually  coincide,  or  whether 
tbe  two  neighbouring  degrees  or 
hues  are  not  equally  near  to  co< 
incide. 

When  an  observation  is  made, 
the  height,  as  read  off  requires 
correction,  before  it  cxpressea  the 
true  height.  Suppose  the  instru. 
mcnt  in  a  chamber,  acting  as  a 
standard  barometer,  or  as  indi- 
cative of  the  variations  of  the 
atmosphere,  and  that  an  obser- 
vation has  been  made  ;  if  it  co- 
incide with  the  neutral  point,  as 
marked  upon  the  instrument,- then 
the  reading  by  the  scale  and  ver- 
nier expresses  the  true  height  of 
the  mcrcuiT,  for  that  height  has 
been  actually  measured  from  the 
surface  of  tbe  mercury  in  the 
cistern  to  the  surface  of  the 
column  in  the  tube,  as  before 
stated. 

But  in  most  cases  the  mer- 
cury will  stand  either  above  or 
below  the  neutral  point  ;  if  above,  a  portion  of  the  mercui;< 
which  has  entered  the  tube,  must  have  left  the  cisten,  «w 
consequently  have  altered  and  lowered  the  surface  there; 
or  if  below,  a  quantity  of  mercury  must  have  left  the  tut» 
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and  entering  the  cistern,  have  raised  the  level  of  the  mer- 
cnry  toit 

For  the  corrections  of  observations  thus  circumstanced, 
the  area  of  the  mercury  in  the  cistern  and  that  in  the  tube, 
have  been  experimentally  ascertained,  and  are  expressed 
by  the  number  marked  on  the.  instrument,  and  called  ca- 
pacities: thus  capacity  1-50  indicates  that  the  surface  of  the 
mercury  in  the  cistern,  is  fifty  times  that  in  the  tube  ;  hence 
it  is  evident,  that  for  every  inch  of  elevation  of  the  mer- 
cury in  the  tube,  that  in  the  cistern  will  be  depressed  1-50 
of  an  inch  :  for  this,  correction  is  made  in  the  following 
manner: — ^When  the  mercury  in  the  tube  is  above  the 
neutral  point,  the  difference  between  it  and  the  neutral  point 
is  to  be  divided  by  the  capacities,  and  the  quotient  added 
to  the  observed  height,  the  result  being  the  true  height  ;  or 
if  the  mercuiy,  at  the  time  of  observation,  is  below  the 
neutral  point,  the  difference  of  the  two  is  to  be  divided  by 
the  capacities  as  before,  and  the  quotient  is  to  be  subtracted 
for  the  observed  height,  the  result  is  the  true  height  Thus 
suppose  the  capacity  1-50  the  neutral  point  30  inches,  and 
the  observed  height  30.500,  the  difference  between  30  and 
30.5,  is  0.5  inches,  which  divided  by  50  gives  .010  inches, 
and  this  added  to  the  observed  height,  =30.510  the  true 
hejeht  ;  or  if  the  observed  height  be  29  inches,  then  the 
difference,  I  inch  divided  by  50  gives  .020,  which  sub- 
tracted from  the  observed  height,  gives  28.980  inches,  as 
the  true  height. 

There  is  still  another  correction  required  before  the  height 
of  the  column  is  accurately  ascertained;  this  is  for  the 
capillary  action  of  the  tube,  the  effect  of  which,  is  constantly 
to  depress  the  mercury  in  the  tube  by  a  certain  quantity. 
This  effect  is  experimentally  ascertained  during  the  con- 
struction, and  marked  upon  the  instrument,  the  quantity 
is  always  to  be  added  to  tne  height,  previously  corrected  as 
above. 

When  the  barometer  is  used  in  the  measurement  of  heights, 
as  above  mentioned,  two  observations,  a  lower  and  an  upper 
one  is  required,  and  the  difference  is  one  datum,  from  which 
the  height  is  determined;  this  difference  may  easily  be 
ascertained,  by  taking  the  difference  between  the  observed 
heights,  dividing  it  by  the  capacity  and  adding  the  quotient 
to  It,  which  wifl  give  the  true  difference,  in  this  case  no 
notice  need  be  taken  of  the  neutral  point.  Thus  let  two 
observations  be  made  on  a  mountain,  30.50  and  29.00,  which 

X  2 


460  niSTRUMElITS, 

difièrfrom  each  other  by  1.50  inches,  ihis  divided  by  âO, 
givra  0.03.  which  nddi-d  to  il=1.53  the  trie  differeoee. 

It  is  necessary  in  taking  the  height  of  any  place,  to  have 
two  baromelerB  ;  these  should  be  compared  at  the  lowest 
EtBlion,  wliere  one  should  be  left,  and  a  time  atateil,  ur 
signal  given,  when  the  simultaneous  ohscrvationa  are  10 
be  made;  the  object  of  the  two  obaervatioos  is  to  aseertam 
whethiT  the  barometer  has  eiiher  risen  or  fallen  since  the 
first  observation;  the  change,  if  it  occurs,  will  be  observ»! 
at  the  lower  station,  and  must  be  noted. 

These  barometers  have  been  accused  of  letting  the  mer- 
cury escape,  but  Mr.  Newman  has  assured  the  writer  that  in 
future  such  a  mode  of  adjusting  the  reser%'oir  to  the  tube 
shall  be  adopted  as  effectually  to  prevent  this  defect. 

Portable  however  as  are  Newman's  barometi-rs,  and  per- 
feetly  secured  as  the;  seem  to  be,  still  great  caution  mnst 
be  employed  in  carrying  diem.  The  cistern  must  always  be 
uppennost  in  transporting  the  instrument,  and  the  traveller 
should  confide  it  to  no  one,  but  carry  it  strapped  across  hii 
own  back  ;  remembering  that,  if  broken,  a  tresh  tube  is  oat 
readily  supplied  and  properly  filled. 

TBERMOMETEKS. 

Of  the  different  descriptions  of  tlienuometers  that  *k 
made,  some  are  essentially  necessaiy  to  the  traveller;  the 
others  he  need  only  provide  himself  with  according  as  tw 
nieans  to  devote  himself  to  those  particular  physical  re- 
searches forwhich  they  ate  exclusively  destined. 

The  thermometers  which  every  traveller  should  have  with 
him  are  of  two  kinds.  I.  Such  as  are  intended  for  habitusl 
use  on  ordinary  occasions.  2.  Such  as  are  destined  to  regis- 
ter the  maximum  and  minimum  temperatures  in  the  obsenM 
of  the  observer. 

The  graduation  of  the  scales  of  these  two  kinds  of  tlitr- 
mometers,  and  indeed  of  all  those  which  the  traveller  iii»y 
carry  witli  him,  should  be  on  the  same  principle,  whether  it 
be  Fall renhei t'a,  Heamur's,  or  that  of  Celsius,  otherwi» 
called  the  Centesimal  or  Centigrade;  we  ourselves  reCOTi- 
mend  the  latter. 

Ordimrry  Therfiiotneler*. — ^The  thermometora  for  oiOi- 
nary  purposes  should  be  mercurial,  as  they  are  preferable  i» 
all  cases  except  where  extreme  colds  are  to  be  meanurrJ, 
trben  alcoholic  thermometerij  are  indispensable.    Travelirn 


INSTRUMENTS.  461 

into  northern  regions,  and  those  whose  excursions  extend 
into  the  limits  of  perpetual  congelation,  should  be  provided 
with  alcoholic  rather  than  with  mercurial  thermometers. 

The  mounting  or  scale  must  be  of  brass,  silvered  on  the 
gradoated  side  ;  ivory  and  wood  are  hygrométrie,  they  warp 
and  bend,  and  in  so  doing  break  the  tubes. 

The  degrees  on  the  scale  must  be  traced  across  behind  the 
tube  so  as  to  be  seen  through  it. 

The  bulb  should  be  cylindrical,  as  projecting  less  and 
being  more  sensible  than  when  the  form  is  spherical. 

The  instrument  must  be  of  such  length  as  to  be  conve- 
niently portable,  while  at  the  same  time  the  scale  shall  em- 
brace a  range  of  from— 40®  to  + 1 00°  Cent  distinctly  divided 
into  half  degrees. 

The  absolute  dimensions  and  construction  of  an  instru- 
ment which  shall  satisfy  the  above  conditions,  may  be  thus 
stated. — ^Length  of  the  brass  scale  or  mounting  12  inches  ; 
breadth  ô-eighths  of  an  inch;  thickness  l-tweltth  of  an  inch. 
Length  of  the  tube,  including  the  bulb,  11^  inches,  mounted 
so  as  to  extend  at  bottom  to  within  ^  of  an  inch  of  the  lower 
end  of  the  mounting,  and  at  the  top  to  within  ^  an  inch  of 
the  upper  end  :  abstracting  from  this  length  say  1^  inch  from 
the  bottom  of  the  bulb  to  the  lowest  mark,  or — 40"  and  I 
inch  from  the  +  100°  to  the  top  of  the  tube,  there  will  re- 
main 8f  inches  or  70  eighths  of  an  inch  for  the  whole  range  of 
the  scale,  or  140  degrees,  so  that  the  degrees  will  be  each  1  -six- 
teenth- of  an  inch,  the  half  of  which  is  easily  distinguished. 
The  proportion  of  the  diameter  of  the  bore  of  the  tube  and 
the  size  of  the  bulb,  must  accord  with  these  general  dimen- 
sions of  the  instrument  and  bear  as  perfect  a  relation  to  each 
other  as  the  ability  of  a  practised  artist  can  make  them.  The 
bulb  must  no  where  touch  the  metal  mounting,  and  there 
should  be  no  guard  over  the  bulb.  For  suspension,  a  circu- 
lar hole  of  sufficient  size  must  be  made  in  the  upper  end  of 
the  mounting.  The  instrument  should  pack  into  a  case  made 
of  two  pieces  of  seasoned  wood,  the  lower  one  being  cut  to 
receive  it  exactly,  after  being  lined  with  cloth  or  velvet,  and 
the  upper  portion  or  lid  being  wadded,  the  two  being  joined 
by  strong  ninges  and  shut  by  means  of  hooks. 

The  traveller  should  be  provided  with  at  least  two  such 
thermometers,*  not  merely  because  one  may  get  broken,  but 

*  These  thennometers  are  constructed  by,  and  may  bo  had  of  Mr. 
Newman,  122,  Regent  Street. 
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because  it  is  frequently  necessary  to  make  cimiiltaQeous  ob- 
u-rvattons  in  two  different  places.  We  say  two  thermome- 
ten  ore  indispensable  ;  if  the  traveller  can  take  more,  w 
muesli  the  better. 

Miixima  aiid  Mm'mta  Themtometera. — The  second  kind 
of  thermometer  we  have  mentioned,  U  the  self- roistering 
majAma  and  mittima  thermometer,  the  object  of  which  is  la 
point  out,  in  the  absence  of  the  observer,  the  extremes  of 
heat  and  cold  ;  it  is  a  veir  useiul  instrument,  and  no  tra- 
veller should  be  without  it.  The  one  we  recommend  in 
préférence  to  every  other  is  Huthcrford's,  on  account  of  ÎU 
great  simplicity  and  easy  adjustment  for  each  fresh  obser- 
vation. The  two  thermometers,  that  is  the  one  for  registering 
the  maxima  and  that  for  the  nùtiima,  should  be  on  si^parate 
mountings;  which  may  either  be  of  wood  or  metil.  We 
ourselves  give  the  preference  to  metallic  scales,  provided 
they  arc  narrow  and  present  as  small  a  maaa  of  metal  uil 
consistent  with  solidity  and  a  distinct  graduation. 

Besides  the  above-mentioned  Ihermometers,  which  we  con- 
sider indispensable,  there  are  others,  conalructed  for  paiti-' 
cular  purj'oscs  ; — we  shall  here  mention  one  or  two. 

Barometric  or  BoiUng-PoiTU  Thennomelert. — The  obje<( 
of  these  tliermomcters  is  to  ascertain  approximaleljr  ihe 
heighia  of  places  by  the  temperature  st  which  water  boik 
The  range  of  these  thermometers  is  from  130  to  215  Farkt 
(we  however  recommend  the  centigrade  scale,)  the  LtiteT 
being  somewhat  above  the  temperature  at  which  water  boils 
at  the  level  of  the  sea  under  ordinary  circumstances,  and  dK 
former  the  temperature  at  which  it  would  boil  at  an  élévation 
ofbetween  17,000  and  18,000  feet.  The  graduation  shodil 
be  to  half  degrees  at  least  ;  but  it  were  still  better  to  hive 
each  degree  divided  into  fifths,  the  half  of  which,  corredll 
perceptible,  will,  of  course,  be  owe  tenth  of  a  degree. 

These  thermometers  are  accompanied  by  a  small  tin  or 
copper  pot  into  which  they  are  adjusted.  The  complete  ia- 
strnment  will,  however,  be  better  luideistood  by  ins] 
of  the  figure. 


R  of  the  tigure. 
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A.  Common  tin  pot,  9  inches  high. 
by  2  in  diameter.  B.  a  sliding  tube  of 
tin,  moved  up  and  down  in  the  pot  ; 
the  head  of  the  tuhe  is  closed,  but  has 
a  atit  in  it  C,  to  admit  of  the  thermo- 
meter pasfling  through  a  collar  of  cork 
which  ahutB  up  the  wit  when  the  ther- 
mometer  is  placed. 

D,  Thermometer  with  so  much  of 
the  acale  left  only  as  may  be  desirable. 

E.  Roles  for  the  escape  of  steam.         i 
For  the  mode   of  uamg  this  instru- 
ment, see  Operations. 

These  thermomotcrs  are  atronffly  re- 
commended by  Colonel  Sykea  who  has 
employed  them  for  a  great  many  years 
in  ascertauiing  heights  where  strict  ai 
curacy  is  not  required,  or  the  means  i 
obtaining  it  are  wanting  ;  they  have  ce 
AÎnly  the  advantages,  which  barometers 
Mve  not,  of  being  very  portable. 
[  Thermometer»  for  ateerUiinmff  , 

"fmperatweof  the  Soil,  or  of  Water  al  great  Depths. — The 
nperature  of  the  soil  and  that  of  water  at  great  deptlis  may 
e  obtained  in  different  ways,  as  described  in  the  section 
^EHATioNs  ;  but  where  particular  thermometers,  or  or- 
fnary  thermometers  with  particular  adjustments,  are  em- 
loyed,  their  chief  pecuhanty  consists  in  havmg  their  bulbs 
pveloped  with  a  greater  or  less  thickness  of  some  bad  con- 
tctor  of  heat  ;  so  that  the  temperature  acquired  by  the  in- 
"ument  may  be  in  no  danger  of  changing,  m  bringing  it  up 
rough  strata  of  air  -or  water  of  different  températures. 
Eow,  cotton,  wool,  down,  folds  of  Uncn,  orof  cotton,  or  of 
.h  ;  or  sawdust,  or  pounded  charcoal  or  tatlow  will  an- 
r  the  purpose,  and  the  choice  among  these  will  depend 
K>n  circumstances  and  require  a  corresponding  arrange- 
ent  of  the  instrument. 

Adjustments  for  applying  the  bad  conducting  substances 
D  the  ordinary  thermometers  may  be  easily  contrived  upon 
'k  spot;  or  they  may  be  properly  constructed  according  to 
irections  by  any  hitelligent  instrument  maker. 

ThermoTneter  for  Solar  Radiation, — The  Actinometer  is 
9)e  most  perfect  instrument  yet  invented  for  measuring  the 
•olar  radiation,  but  it  is  bulky  and  expensive.  A  much  more 
bortable,  and  considerably  less  expensive  instrument  may  be 
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employed  for  obaerring  the  aolar  radiation  ;    it  ia  simp); 
maximum  register  thermometer,  willt    its  bulb  unifomil| 
blackened  witli  lamp  black  and  varnish,  and  tbe  graduatioil 
mnrked  upon  the  gloss  stem.     Fur  the  mode  of  using  i 
Opbhatiors. 

Thermometer  for  Terrettrial  limluition, — ^The  instru- 
ment hitherto  invented  for  this  purpose  consista  of  a  pal»- 
bolic  metallic  mirror,  being  of  silver  plated  copper  or 
ptuiiished  tin  plate  or  sine,  six  inches  in  diameter  snd  two 
inches  deep.  In  the  focus  of  tliis  mirrur  is  placed  the  bnlh 
of  a  register  spirit  thermometer,  graduated  on  the  glass  stem, 
which  stem  passes  through  sockets  in  the  sides  of  the  minor 
where  it  is  accurately  adjusted  hy  corks.  To  use  the  icitru- 
ment,  see  Opeb\tione. 

HYGHOMETSBS. 

Hygrometer»  are  of  various  kinds  ;  of  these  we  recom- 
mend but  two,  either  of  which  the  traveller  can  take  at  hn 
choice.  Tlie  first  and  most  complete  of  these  is  unqoo»- 
tionably — 

Daniell'a,  or  the  Dem-Pmnt  Hygrometer. — This  insir» 
meut  consists  of  a  tube  twice  bent,  having  a  bulb  «  ««4 
extremity.     This  tube  ia  supported  by  the  middle  on  ta  up- 


right stem,  so  that  it 
seen  in  the  figure. 

The  ball  a  ia  of  black 
glass  about  one  and  a  quar- 
ter inch  in  diameter,  and  is 
comiccted  with  a  hall  d  of 
the  same  size,  by  a  bent 
tube  1-eighth  of  an  inch  m 
diameter.  A  portion  of 
sulphuric  eether,  suliicient 
to  mi  3-fourths  of  the  ball 
a  is  introduced  ;  a  small 
mercurial  thermometer, 
with  a  pyriform  bulb,  is 
fixed  in  the  limb  a,  b,  the 
atmospheric  air  is  expelled 
as  completely  as  possible, 
and  the  whole  is  sealed  at 
e.  The  ball  d  is  covered 
with  muslin  ;  the  whole  is 
supported  on  a  brass  stand 
f,  g,  on  wbic\i  \a  ano'AiM 


somewhat  the  form  of  a  T  « 
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delicate  mercurial  thermometer.  The  tube  can  be  removed 
firom  the  spring  tube  h  ;  and  the  whole,  together  with  a  phial 
of  aether,  packed  neatly  in  a  box,  that  goes  easily  into  the 
pocket.  For  the  manner  of  using  the  instrument,  see  Ope- 
rations. 

Leslk^s^  or  iJie  Thermometries  or  Jfet  Bulb  IJygro- 
meier. — ^This  is  a  differential  thermometer,  in  which  the  ball 
containing  the  supply  of  coloured  liquor  is  coated  with  seve- 
nl  folds  of  tissue  paper,  and  kept  moist  with  distilled  water. 
The  two  bulbs  or  balls  must  be  of  the  same  height,  the 
naked  ball  blown  of  coloured  glass,  and  the  coated  ball 
covered  with  thin  silk  of  a  paler  shade  of  the  same  colour. 
The  covered  ball  is  kept  moist  by  the  capillary  action  of  a 
few  fibres  of  floss  silk,  the  extremities  of  which  at  one  end 
are  spread  over  the  covered  ball,  while  the  other  ends  and 
some  length  of  the  fibres  plunge  into  a  bottle  of  water.  This 
should,  if  possible,  be  distilled  water,  but  as  this  is  not 
always  to  be  had,  water  that  has  been  boiled,  then  allowed 
to  cool  and  filtered,  may  be  used.  In  proportion  as  the  co- 
vered bulb  becomes  cooled  by  evaporation,  the  coloured 
liquor  in  the  tube,  which  is  strong  sulphuric  acid  tinged 
with  carmine,  descends  the  scale  of  the  instrument,  the  O 
point  of  which  is  complete  humidity.  Mr.  Leshe  estimates 
that  for  each  degree  of  his  hygrometer,  air,  at  the  temperature 
of  the  moist  ball,  will  take  up  moisture  equal  to  the  sixteen 
thousandth  part  of  its  weight.  This  hygrometer  continues 
to  act  though  the  surface  of  the  coated  ball  be  covered  with 
ice,  but  in  this  case  the  depression  is  greater  by  1 -seventh 
ao  that  the  value  of  the  degrees,  in  this  case,  must  be  aug- 
mented by  that  quantity,  to  make  them  correspond  to  an  ab- 
aorption  of  moisture  equal  to  1 -seventeen  thousandth  part 
of  aie  weight  of  the  air. 

It  must  be  remarked  that  although  the  indications  of  the 
wet  bulb  hygrometer  may  be  observed  at  once,  without  dif- 
ficulty, whUe  it  requires  some  practice  to  observe  the  dow 
point  with  Mr.  Daniell's  instrument,  still  the  former  fiu:- 
nishes  us  only  with  the  température  of  evaporation,  (each 
degree  of  the  instrument  corresponding  to  1 -tenth  of  a  de- 
gree  of  the  centigrade  thermometer)  while  the  latter  fur- 
nishes all  the  data  requisite  for  solving  all  the  problems  of 
hygrometry. 
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This  instniment  is  used  for  observing  the  dip  and  9tAt 
of  strata  ;  it  has  been  made  in  various  ways  ;  th«t  re- 
commended by  Mr.  de  la  Bcche  and  figured  in  his  book  oa 
"  How  TO  OBSRRVH,  Gkolost"  is  very  simple  and  tffei-tiw, 
but  not  very  portable  from  its  form.  There  is  one  in  the 
form  of  ft  sector,  with  a  spirit  level  and  graduated  arc,  and 
with  a  small  compass  attached,  which  is  very  portable  Tbe 
traveller  will  take  such  as  he  prefers,  but  we  recominendhii 
taJiing  one  of  some  kind  or  otiier. 

l.SSTRUUEKT    FOR   I 


Various  inatruments  have  been  contrived  for  bringing  up 
walcr  from  great  depths,  but  alt,  more  or  loss,  imperfect! 
the  last,  we  believe,  is  that  of  Mr.  Daubeny,  a  very  iogeni- 
PUS  instrument,  but  as  its  inventor  himself  admits,  it  "do» 
not  necessarily  indicate  the  whole  quantity  of  air  which  tbs 
water  drawn  Dp  contained,  a  part  of  which  is  disengsgtd  it 
the  pressure  becomes  less  ia  the  ascent.  But  this  is  nol  ibe 
only,  nor  do  we  consider  it  the  greatest  defect  of  this  iititru- 
mcnt.  It  does  not  maintain  the  water  at  tlie  precise  temjic- 
rnture  it  had  at  the  place  whence  it  was  taken,  nor  doesil 
even  admit  of  taking  the  temperature  of  the  water  as  sooa  a 
it  is  drawn  up.  This  imperfection  is  common  to  all  Hutt 
instruments. 

The  objects  for  which  it  is  dosiitible  to  draw  wata  i^ 
from  a  depth  are  the  following  : — 

1.  To  ascertain  its  specific  gravity. 

2.  To  ascertain  its  temperature. 

3.  To  examine  its  degree  of  saltness,  if  taken  up  io  ih' 
sea,  or  in  salt  lakes. 

4.  To  ascertain  tbe  kmd  and  quantity  of  the  detritus  MJ 
in  susnension  at  a  given  depth,  compared  to  what  is  mixed 
with  me  water  near  the  surface,  &c. 

5.  To  ascertain  the  quantity  and  quality  of  the  air,  «' 
other  gaseous  fluid,  which  the  water  at  great  depths  nv) 
contain. 

Now  supposing  the  water  drawn  up  from  any  depth,  ^1 
any  of  the  inatrmncwte  invented,  to  be  perfectly  hve  ûim  *"? 
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ixture  with  the  waler  of  the  upper  strata  through  which 
tile  instmincDt  passes,  then  all  the  objects  specitii^d  may  be 
effected  except  the  2iid  and  5th,  for  the  hist  of  which  no  in. 
•tnunent,  uoless  it  be  Mr.  Biot's,  haa  yet  heen  contrived,  as 
even  Mr.  Daubeny'a  allows  a  portion  of  the  air  or  gas  to 
escape.  Aa  for  the  2nd,  we  have  not  seen  any  instrument  in 
which  till)  water  will  retain  its  temperature,  or  even  admit  of 
its  temperature  being  instantly  taken  when  drawn  up;  and  it 
■  evident  that  if  any  time  be  lost,  or  the  water  be  emptied 

to  another  vessel,  the  temperature  will  be  still  further 
cnangcd.  A  perfect  instrument  is  therefore  still  a  deside- 
ratum. But  even  if  the  existing  instruments  were  perfect, 
their  bulk  and  weight  render  tlicm  quite  unfit  for  forming 
part  of  an  ordinary  traveller's  baggage. 

The  instrument  therefore  which  we  recommend  is  simply 
a  cylinder  of  brass,  three  inches  in  diameter  and  nine  indies 
in  height,  having  at  thehottomavalve  opening  inwards;  the 
bottom  of  the  cylinder  should  be  heavily  tested  witli  lead, 
and  its  valve  must  he  made  to  take  off  at  pleasure  so 
as  to  be  able,  at  any  time,  to  examine  and  repair  the  valve, 
which  should  shut  very  close.  At  the  top  of  the  cylinder 
there  is  a  valve  opening  outwards  which  remains  open  while 
the  instrument  is  descending,  but  which  the  first  smart  jerk 
in  drawing  up  closes.  A  spring  catch  still  further  keeps  the 
valve  shut  so  as  to  be  in  nodanger  of  again  opening,  though 
the  cord  be  accidentally  slackened  in  dra,wing  up  the  instru- 
ment. By  this  arrangement  the  water  in  the  cylinder  can 
never  be  mi.vod  with  any  other.  A  brass  loop  handle  is 
fixed  to  the  upper  part  of  the  cylinder  by  pivots,  so  that  when 
brought  up,  it  falls  to  the  side  of  the  instrument  leaving  the 
top  without  incumbrance.  To  this  handle  the  rope,  by  which 
the  instrument  is  let  down  and  drawn  up,  is  fixed,  and  a 
similar  brass  hoop  being  fixed  at  the  bottom  of  the  instru- 
ment admits  of  attaching  to  it  such  additional  weight  as  may 
be  necessary  to  sink  it,  (this  may  be  stones  tied  in  a  bag  or 
cloth,  or  any  thing  most  convenient.) 

In  order  to  use  the  instrument,  first  see  that  it  be  quite 
clean  and  that  the  valves  shut  close,  then  fasten,  if  it  be 
deemed  neccssaiy,  the  additional  weights  to  the  bottom;  next 
tie  the  measured  rope  firmly  to  the  instrument,  let  it  down 
and  when  it  has  attained  the  proper  depth,  hold  it  there  a 
few  minutes  that  it  may  take  the  temperature  of  the  medium; 
when  it  is  supposed  to  have  done  so,  pull  up  by  a  pretty 
'  jerk  at  first,  to  shut  the  valve,  and  haul  up  quickly  but 
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Py.  Open  the  ostch  and  vaJve  and  put  id  a  thenncweleT 
ueertain  \ixe  tompenXvre,  which  must  be  iiniDedwtely  re- 
corded. The  water  may  then  be  put  into  another  vessel  in 
order  to  ascertain  its  specific  gravity,  iu  degree  of  satl- 
neu,  kc. 

When  taking  the  «[jecific  gravity  the  temperature  mvui 
be  again  uuted,  as  it  will  by  this  time  havt?  changed. 

It  will  be  necessary  also  to  note  the  time  occupied  in 
drawing  up  the  instrument. 


HVDHOUETKB. 

There  have  been  various  instruments  under  the  aamci  of 
Hydrometer  and  Areometer  for  measuring  the  coBipantiii' 
densities  of  water  and  other  iluids.  The  simplest  of  them 
all  is  a  hollow  pear-shaped  eluss  or  thin  metal  bulb  bearing 
a  graduated  tube,  and  so  ballasted  as  to  remain  perpendica- 
lar  when  plunged  into  the  water.  Upon  immersing  this  m- 
Elrument  into  fluids  of  diflerent  densities,  it  stajids  in  thnn 
at  difl'ercnt  heights,  indicated  by  the  graduation  on  the  tub«, 
and  thus  the  specific  gravity  of  the  Suid  is  at  once  indicated; 
such  an  instrument  however  answers  no  other  purpMe  tbm 
the  one  just  mentioned  ;  but  there  is  a  fomi  of  Uie  inttru- 
ment  which  constitutes  it  also  a  hydrostatic  balance, by  wfaich 
the  specific  gravity  of  soUds,  as  well  as  fluids,  may  be  ascer' 
tained  ;  it  is  known  as  NichoLsou's  Hydrometer.  This  in- 
strument may  be  had  at  any  of  the  opQcians,  and  priotcd 
directions  for  its  use  generally  accompany  it,  and  sometimis 
also,  tables  of  the  corrections  for  temperature. 

A  very  simple  contrivance  for  taking  the  specific  grevilT 
of  water,  consists  of  a  set  of  small  glass  bubbles  of  difii-'rent 
specific  gravities  ;  those  are  numbered  and  their  specific 
gravities  known.  On  throwing  them  successively  or  at  met 
into  the  liquid  to  be  tried,  Uiose  whose  specific  gravity  a 
groatertban  that  of  water,  siidt,  those  ibatare  lighter,  float, 
and  the  one  which  is  of  the  same  gravity  as  the  fluid,  remains 
suspended  in  it. 

DIAPUONOUETER. 

The  very  simple  instrument,  if  indeed  it  even  deserves  Ut 
he  callud  an  instrument,  to  which  we  give  the  Dame  of  a 
tliapluino'iieCer,  as  destined  to  measure  the  tnuupkreuc;  <4 


masses  of  water,  is  a  small  hollow  sphere  of  copper  of  two 
inches  diameter,  well  pUted  and  polished.  This  ball  has  a 
Mtiall  ring  screwed  in  and  soldered  to  it,  by  means  oi  which 
ring  and  a  strong  twine,  it  may  be  attached  to  the  lead  of  a 
lead-line  or  other  weight  let  down.  The  length  of  the  Iwini', 
exactly  measured  from  the  ball  to  the  place  where  it  is 
Attached  to  the  lead  being  one  foot.  The  ball  being  light 
baa  a  tendency  to  rise  to  the  surface,  this  is  checked  by  the 
twine.  In  still  water,  the  ball  will  remain  suspended  at  a 
foot  from  the  point  where  it  is  attached,  in  running  water,  it 
will  play  about.  It  is  evident  from  the  spherical  form,  that 
in  whatever  position  it  may  lie,  there  will  be  a  point  which 
will  reflect  the  hght  to  the  eye  of  the  observer,  which  would 
frequently  not  be  the  case  in  using  a  flat  surface  or  disc. 
We  have  ourselves,  for  experiments  on  the  transparency  of 
water,  used  a  tin  sphere  of  four  inches  ;  but  a  lio  ball  is 
neither  sufficiently  bright  nor  of  suflicicntly  smooth  surlace, 
besides  it  is  too  large  to  be  conveniently  carried,  and  in  time 
it  rusts,  from  all  which  objections  the  plated  two  inch  copper 
bsll  is  free.  The  hall  should  he  wiped  dry  al\er  being  used 
and  kept  in  a  leather  lined  case. 


Every  one  who  has  been  at  sea  must  have  seen  the  log, 
but  lor  those  who  may  not  have  minutely  examined  this 
simple  instrument  lor  measuring  a  vessel's  rate  of  going  we 
sball  here  describe  it  in  detail. 

It  consists  of  two  parts  the  log  itself  and  the  log  line  ; 

The  log  is  a  piece  of  wood  whose  form  is  the  quadrant  of  a 

circle,  as  in  the  figure.  The  radiusad  or 

yî:  a  c  being  about  six  inches;  the  thick- 

/  \v  nessSlines;  To  the  curved  part  is  tixed, 

/  N^^       by  screws,  a  slip  of  lead  de  in  order  that 

vif  S'V'   when  the  instrument  is  in  the  water  it 

^^t^      ^^^    may  remain  steady,  and  the  greater  part 

^*    '  immersed  with  the  angle  upwards.     Two 

«nail  holes  are  made  at  the  angles  formed  by  the  radii  and 

the  arc,  as  at  /*  and  g  ;  A  piece  of  line  about  3  feet  long, 

having  a  knot  at  one  end,  is  passed  through  one  of  the  holes, 

•^/,  the  knot  preventing  it  from  coming  right  through;  at 

ibe  other  extremity  is  fixed  a  wooden  pin,  which,  when  the 

■lulrmnent  is  set,  is  inserted,  but  not  too  tightly,  into  the  other 
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hôte  ;f.  To  this  tine  and  at  a  very  litUe  beta  the  middle  o( 
it,  on  the  aide  towarda  the  pin,  llic  l<^  line  ia  Càateoed.  The 
■vaaan  for  not  betiding  on  the  log  line  exactljf  in  the  centn 
will  presently  appear. 

The  log-line  ia  divided  into  distances  called  knota,  which 
nrc  cunnu'd  trom  a  mark  (72  or  90/eet)  12  or  lô  latboou, 
troui  the  lug.  The  length  of  line  between  knot  and  kont 
must  bear  the  aame  proportioa  to  a  nautical  mile  thattbc 
Band  glaaa  usrd  doea  to  an  hour.  Thus  if  the  glas*  he  ok 
of  30  seconds,  the  length  of  a  knot  must  be  SO  feet  II 
inches  that  length  being  to  a  nautical  mile,  or  6110  fwt. 
what  30  seconds  arc  to  the  hour,  vii.  the  120th  pait;  bni 
aa  the  friction  of  the  reel  and  of  the  log-line  through 
the  hand,  or  a  little  inattention  in  letting  it  out  quick  cnuu^b, 
may  occasion  a  small  error,  it  is  usual  to  allow  5U  feel  only 
for  the  length  of  a  knot,  which  is  divided  into  10  fatlioms  of 
5  feet  eacli  ;  sometimca  thu  knots  are  of  4&  lect  only  snJ 
divided  into  8  fathoms  of  6  feet  each,  in  which  cnse  a  ghw 
running  28  seconds  is  used.  But  be  the  assigned  length  of 
the  knots  what  it  may,  the  decimal  divisioii  of  them  is  con- 
sidered the  most  convenient  The  log-line  ie  wound  upon 
a  reel  which  turns  with  ease. 

When  the  log-line  is  to  be  used,  the  pin  is  fixed  into  il» 
hole,  and  while  one  man  throws  the  log  into  the  water  and 
lets  out  the  line  as  fast  as  the  log  will  take  it,  a  second  mao 
holds  the  reel,  and  a  third  the  glaas.  As  soon  aa  the  ufict 
mark  baa  passed,  the  word  rttrw  is  uttered  sharply,  and  ho  who 
holds  the  glaas  turns  it  instantly,  and  watches  the  momcoi 
the  sand  has  run  out,  when  he  calls  out  ttop.  The  first  mui 
then  closing  his  hand  suddenly,  stops  the  ftirtber  progrcji  of 
the  line,  'fhe  jerk  occaaioned  by  tlie  stoppage  pulls  out  the 
J"»  (which  if  the  line  were  bent  on  exactly  in  the  middle  of 
the  before  mentioned  loop  would  be  difficuldy  effected),  the 
jog  no  longer  held  in  its  position  by  the  pin  présente  iu  edge 
,  the  water  and  is  easily  drawn  in.  As  soon  as  the  line  i» 
'  °PP*'0'  **>e  number  of  knots  and  fathoms  are  read  off,  repre- 
will  l"^  "^  ™a"y  miles  and  parts  of  a  mile.  Thus  three  knot» 
llu..  (-"il*  ^^'l"**^'*?  of  three  miles  to  the  hour,  three  knots  aoJ 

.pi'"'j»™«  "irce  miles  and  a  half  to  the  hour,  &c. 
11.,.;.!,.-  ^ï*^'  however,  is  apt  to  become  faulty  by  heat  or 
'"n'ïi  1,'"'^  ^^t  8l««s  that  iSeasurea  the  time  may  U  in- 
Tlii'  «nA,.  u'^''  *  necessity  of  frequently  examining  holh. 
ami  11,.?  -  '"**"'''^"  the  knots  may  be  measured  with  a  niie, 
Uu-  Mmaw,  oV  the  glass  asceruined  by  a  watch  with 
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a  seconds'  hand  or  by  the  vibrations  of  a  plummet  q,  v.  The 
IbllQwing  rules  for  correcting  the  errors  in  reckoning,  occa- 
sioned by  a  &ulty  line  or  glass,  are  given  by  Mr.  Norie  in  his 
Practical  Navigation. 

When  the  log-line  is  tnily  divided  and  the  glass  faulty. 

jRule, — Multiply  the  distance  given  by  the  log,  by  30  ; 
divide  the  product  by  the  seconds  run  by  the  glass,  and  the 
quotient  will  be  the  true  distance. 

When  the  glass  is  true  and  the  log-line  foulty. 

jRtUe. — Multiply  the  distance  sailed,  by  twice  the  measured 
length  of  a  knot,  then  point  off  two  figures  to  the  right,  and 
the  remainder  will  be  the  true  distance. 

When  the  glass  and  lo^-line  are  both  faulty. 

jRule, — Mmtiply  the  distance  sailed  by  Uie  log,  by  six 
times  the  measured  length  of  a  knot,  and  divide  the  product 
by  the  seconds  run  by  the  glass,  the  quotient,  pointing  off 
one  figure,  to  the  right  will  be  the  true  distance. 

To  find  the  lengm  of  a  knot  corresponding  to  a  glass  run- 
ning  any  given  number  of  seconds. 

Mule. — ^Add  a  cypher  to  the  number  of  seconds  run  by 
the  glass,  and  divide  this  by  6  ;  the  quotient  will  be  the  pro- 
portional length  of  a  knot  in  feet. 

This  instrument,  the  log,  independent  of  its  particular  use 
for  measuring  the  velocity  of  a  snip's  way  through  the  water, 
may  be  also  employed,  and  is  indeed  well  adapted,  for  mea- 
suring the  sur&ce  velocity  of  a  river;  thus  from  a  low  bridge, 
or,  better  still,  from  a  boat  or  raft  moored  in  the  middle  of 
the  stream,  the  log  may  be  thrown  out,  and  as  it  will  be  car- 
ried away  by  the  current,  while  the  observer  remains  in  the 
same  place,  the  rapidity  of  that  current  may  be  ascertained. 
But  the  loç  has  two  great  inconveniences  for  the  traveller  by 
land,  the  bulk  of  the  instrument  with  its  reel,  and  the  ne- 
cessity of  employing  three  persons  in  the  operations,  both 
these  however  may  be  avoided  by  the  following— 

SvhstHutefor  an  ordinary  loo  and  log-line. — Construct  a 
jmudl  log  of  3  inches  radius  which  may  be  carried  in  the 
pocket,  and  use  a  trout  line  and  reel  for  a  log-line.  Having 
previously  to  bending  on  the  line,  marked  the  offset,  or  stray 
unej  set  off  a  distance  of  50  feet,  then  fix  the  reel  to  a  stick 
at  the  stem  of  a  boat,  or  in  any  other  convenient  way,  and 
with  stopwatch  in  hand  let  the  line  run  out  the  50  feet,  stop- 
ping the  watch  at  the  moment  the  mark  passes  ;  when,  on 
dividing  30  by  the  number  of  seconds  observed,  the  quotient 
will  be  the  number  of  knots  to  the  hour.     When  the  tra- 
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YellerhMiKHlopwatch,  the  better  way  would  be  ta  ippl;  the 
wniob  to  his  ror,  and  count  its  beating,  of  which  â  usuallj  go 
tu  a  second  ;  in  this  case  the  divldeiuT  will  be  l&O  instead  of 
3U,  and  tile  diviser  the  number  of  beats  observed. 


OMBKOMXTEB,  OK    ttAIN-CIJAGB. 

The  simplest  form  of  the  rain-guage,  that  recDiomended 
bf  the  Committee  of  the  Royal  Society,  is  still  a  cumbcRome 
ODJect  for  a  traveller  to  take  with  him  ;  if,  however,  he  be 
stationary,  una  get  the  instrument  constructed,  he  abodJ 
do  so.  •■  It  consists  of  n  tin  or  zinc  box,  exactly  ten  inches 
by  the  side,  open  above,  and  receiving  at  an  inch  below 
its  edge  a  funnel,  sloping  to  a  small  bole  in  the  centre.  Od 
one  of  the  lateral  edges  of  the  box,  close  to  the  top  of  the 
cavity,  is  soldered  a  short  pipe  in  which  a  cork  is  fitted. 
The  whole  should  be  well  painted.  The  water  which  cnten 
this  guagc  is  poured  through  the  short  tube  into  a  cylin- 
drical glass  vessel,  graduated  to  cubic  inches  and  fifllu  of 
cubic  inches.  Hence  one  inch  dejitb  of  rain  in  tbe  guAge 
will  be  measured  by  a  hundred  inches  of  the  gradualnl 
vessel,  and  1-lOOOlh  inch  of  rain  may  be  very  easily 
read  off." 

It  is  very  much  to  be  desired  that  more  than  one  of  ihwe 
guages  should  be  erected,  or  at  least  one  placed  with  iu 
edge  nearly  level  with  the  ground,  and  another  upon  the 
top  of  the  highest  building,  rock,  or  tree  in  the  immediate 
vicinity  of  the  place  of  observation,  the  height  of  which 
must  be  carefully  determined  ;  it  having  been  satislÂctonly 
ascertained  that  tbe  height  of  tbe  guoge  above  tbe  ground 
is  a  very  material  element  in  the  quantity  of  rain  which 
enters  it.  The  quantity  of  water  should  be  daily  measured 
and  registered  at  9  a.m."* 

'  This  daily  registering  at  9  a.m.  applies  of  course  U>  sta- 
tionary observations  only,  and  even  then  ia  useless  unless 
rain  hastallcn.  In  general,  traveUers  will  set  up  their  rain- 
guaces  and  observe  with  tbem,  when  and  where  they  can. 

To  tbe  instrument  just  described  we  would  aild,  a  ther- 
mometer for  taking,  at  the  time  of  a  shower,  the  temperalurv 
of  the  rain,  Tlus  thermometer  should  have  a  flattened 
bulb  and  a  bent  tube,  and  so  fitted  into  tlie  Ainncl  of  the 

•  See  "  Sesort  ofUio  CommiHoe  of  Physics  and  MelcoioIi>n." 
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gnage  that  its  whole  scale  be  above  the  surface,  while  the 
flattened  bulb  be  exactly  under  the  hole  of  the  funnel,  so 
that  the  rain-water  may  Ml  directly  on  its  flat  sur^e  and 
communicate  its  temperature  to  the  instrument. 


ATHOH£TXR  FOR  B8TIMATIN0   THE   SXTSNT  OF 

EVAPORATION. 

Leslie  very  justly  says,  that  observations  on  evaporation 
are  as  interesting  as  those  on  the  fall  of  rain .  Unfortunately, 
however,  evaporation  is  modified  by  so  many  causes,  that 
precise  observations  of  its  amount  are  by  no  means  easy. 
The  atmometer  described  by  Leslie  is  perhaps  the  most  cor- 
rect ;  but  it  is  an  instrument  which  can  hardly  form  part  of  a 
traveller's  baggage.  The  progress  of  evaporation  therefore 
most  be  deduced  from  the  observed  indications,  of  the  dew 
point  or  of  the  wet  bulb  hygrometer.  Stationary  observers, 
however,  should  not  fail  to  make  regular  observations  with 
the  atmometer,  and  such  travellers  as  can  transport  one,  will 
be  doing  much  service  to  science  by  using  it  frequently. 
The  instrument  consists  of  a  porous  earthenware  ball,  with 
a  long  attached  graduated  glass  tube  ;  it  may  be  had  of  any 
of  the  principal  philosophical  instrument  makers. 


ANEMOMETER,  OR  WIND-OUAOE. 

Of  the  different  instruments  that  have  been  constructed 
for  ascertaining  the  force  of  the  wind,  that  of  Mr.  Osier,  of 
Birmingham,  is  perhaps  the  most  complete  ;  for,  by  its  ad- 
justments, it  registers  for  itself,  ana  furnishes,  without 
trouble,  all  the  requisite  data  of  force,  direction,  duration, 
kc.  ;  but  the  apparatus  is  bulky  and  fit  only  for  setting  up 
at  fixed  observatories.  Of  portable  instruments,  such  as 
a  traveller  may  easily  carry  with  him,  the  best  is  that  known 
as  Lind's  wind-guage.  It  consists  of  a  glass  tube  bent 
into  the  form  of  an  inverted  siphon,  the  oranches  being 
close  and  parallel.  It  is  open  at  both  ends,  at  one  of  which 
a  metallic  cylinder,  of  equal  bore  with  the  tube,  is  fixed, 
bending  at  right  angles  to  the  tube.  The  instrument  is  set 
upright  and  turns  on  a  pivot;  to  the  top  of  it,  a  small  vane 
is  attached,  so  that  the  open  metal  orifice  is  always  pre- 
sented to  the  wind.     The  tube  is  graduated   and   filled 
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with  water  to  0°  of  the  scal^.     Sometimes  both  tfat  tvix» 

a  the  other,  being  ftdded,  gives  the  force  of  the  wind.    If 
only  one   of  the  biunchcs   be  graduated,  then  twice  the 
amount  of  the  ascent   or  descent   from  0  of  the  scale  i* 
the  height  of  the  column  of  water  supoorted.                             J 

The  length  of  the  column  being  ooscr^'cd,  the  following 
table  (extracted  from  the  Report  of  the  Cummittee  of  Phy- 
sics of  the  Royal  Society)  will  give  the  force  of  the  wmd  on 
every  square  foot  of  a,  body  opposed  to  ite  direct  actiOQ?— 

1 

CoEumt.  of 
Water. 

Force  of  ibe  Wind 

Pounds. 

Common  deaigiisiioii  of 
such  s  Wind. 

lue  h  es. 
12 
11 
ID 

9 

8 

7 

G 

5 

3 
2 

0.5 
0.1 
0.05 

G2.5 
57.29 
52.1»     > 

«.a;    i 

44.66 
36.55 
31.75 

2G.UJ 
2U.83 
la.G-i 
lU,4-2 

5.21 

2.60 

0.52 

Mosl  Tiolent  huirieuic. 
A  very  great  hitmcoiie. 

A  very  peat  slorm. 
A  gre*t  nom. 
A  stonn. 

A  Tciy  high  wind. 
A  hiirfi  wind. 
A  brisk  gale. 
A  freah  breei*. 
Apleasnutwind. 

In  great  degrees  of  cold,  a  saturated  solution  of  sea-sth  ■ 
may  he  used  instead  of  water,  the  specific  gravity  of  which 
8  1 .244.     If  the  force  in  the  above  Table,  for  any  he1gh^ 
lie  multiplied  by  the  specific  grnvity,  the  product  will  be  the 
true  force,  aa  meamired  by  the  solution. 

If  an  index  he  added  to  the  instrument,  and  the  dite  on 
which   it  stands  be  divided  like  a  compass  card,  then,  by 
etting  the  instrument  with  the  North  and  South  points  of 
be  card  lo  the  direction  of  the  meridian  (true);  or  if  mag- 
ectic  to  be  so  apeoified,  the  direction,  as  well  as  the  force  of 
Jhe  wind,  will  be  indicated. 

DROSOMETER. 


This  is  an  inatrmucnt  for  meaauring  the  quantity  of  dew. 
We  recommended  for  this  purpose  a  metal  funnel,  of  five 
inches  in  diameter,  sloping  at  an  angle  of  31)°,  and  termi- 
nating in  a  small  hole  and  very  short  pipe.  This  funnel 
must  screw  into  the  neck  of  a  glass  tube  of  equal  bore,  and 
a  quarter  of  an  inch  in  diameter.  This  tube  must  be  gra- 
duated, BO  that  each  degree  may  indicate  the  thousandth 
part  of  an  inch  on  the  external  aperture.  The  bottom  of  the 
tube  must  screw  into  a  solid  foot,  so  that  the  instrument 
may  stand  firm.  To  observe  with  this  instrument)  see 
Opskatio.vs. 


There  are  few  meteorological  data  more  interesting  than 
those  respecting  the  electrical  state  of  the  atmosphere  ;  but, 
unfortunately,  this  is  a  subject  not  yet  fully  understood. 
The  electricity  of  the  air  is  observed  by  means  of  electro- 
meters or  electroscopes,  of  which  there  are  several  of  va- 
rious constructions,  as  De  Sauasure's,  Volta'a,  Singer's, 
Bohnenberger's,  &c.  Leslie  prefers  Singer's,  but  Bohnen- 
berger's  has  the  advantage  of  indicating  the  kind  of  elec- 
tricity communicated  to  the  conductor. 

Whichever  of  these  instruments  is  used,  and  the  choice 
may  be  left  to  the  option  of  individuals,  it  must  be  connected 
by  a  fine  copper  wire  with  a  conductor,  which  as  the  report 
of  the  Committee  of  Physics  of  the  Royal  Society  observes, 
may  be  any  temporary  contrivance  as  "a  common  fishing 
rod,  having  a  glass  stick  well  varnished  with  shell-lac, 
lubstituted  for  its  smaUest  joint  -  to  the  end  of  the  glass 
must  he  fixed  a  metallic  wire,  terminating  in  a  point,  and  to 
the  end  of  this  point  the  copper  wire  must  be  fixed  which 
"a  the  conductor  with  the  electroscope. 


CYASOMETER, 


This  is  an  instrument  constructed  by  De  Saussure  fbr 
measuring  the  intensity  of  the  blue  colour  of  the  sky.     It 
"  '""y-tliree  slips  of  paper,  about  a  quarter  of  an 
d  one  inch  long,  stained  with  the  successive 
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shades  of  blue,  from  the  Ughtest  to  the  darkest.  These  ire 
arranged  in  a.  circle,  and  the  coluur  of  the  heavens  i*  con- 
pared  with  these,  and  the  correspoading  tint  delenntned. 

The  great  detect  of  this  instrument  is  the  difiiculiT  d( 
obtaining  comparative  inatninients  ;  and  even  tbo  pmt 
Cyanometer  changes  its  tints  by  esposure  to  air  and  light. 
Other  cyanometcra  than  that  described,  have  been  protxurri, 
but  none  that  we  know  of  are  perfect.  This  is  lo  be  re- 
gretted, as  the  intensity  of  the  colour  of  the  sky,  vaning 
with  the  state  of  the  atmosphere,  and  with  the  hcighti*) 
which  the  observation  is  made,  it  becomes  iateresling  to 
note  the  tint  of  the  heavens  under  different  ctrcinastancct 

pnoTOUETEK. 

This  instrument,  tliough  not  strictly  nccessaiy  to  the  in- 
veller,  is  so  extremely  portable,  particularly  that  form  of  it 
which  is  called  the  portable  photometer,  that  we  cannot  but 
recommend  to  the  traveller  to  hsve  one  with  him.  Thr  ob- 
ject of  this  little  delicate  instrument  is,  to  ascertain  the  leli- 
tive  intensities  of  light,  as  depending  either  on  tfaetiiuesi/ 
the  day,  the  seasons  or  the  heights  of  places.  Its  ^[di»- 
tions  are  very  various,  and  it  serves  to  supply  some  v^ry  in- 
teresting data  of  general  physics. 


INSTRCURNT    FOR   OBSBRVINO   TUE   niRSCTIOK    OP  TDl 
UNnULATORY    UOTION   OF   EARTHQL-AEES. 

For  this  purpose  treacle  or  other  viscous  substance  iw« 
been  recommended,  wiiicb  being  put  into  a  bason,  will,  by  the 
marks  it  leaves  afler  agitation,  show  the  direction  of  the  wvf. 
and  in  some  degree  its  force  ;  but  treacle  or  other  viscous  fluid 
b  not  always  to  be  had,  particularly  by  the  traveller,  ui 
moreover,  in  order  to  render  the  observations  made  at  difr 
rent  places  comparative,  the  same  substance  andof  ibessnM 
specific  gravity  should  be  employed.  Fortunately  watcr«iO 
answer  the  purpose  though  not  so  well  as  treacle. 

We  recommend  then,  a  tin  or  copper  bsson,  henuspbencit 
within,  and  having  its  inner  surface  whitened  but  not  |iultthe<l: 
the  composition  used  mnsthe  such  as  water  will  wet  hot  not 
dissolve.  From  a  point  hi  the  exact  centre  of  the  boltati, 
let  black  lines  be  drawn  to  the  number  of  32,  and  at  tbt  Rf 
let  the  usual  letters  and  degrees  of  the  compass  be  mBfcf^! 
in  addition  to  this  let  black  and  equidistant  horiioalal  eifck> 
be  painted  on  the  inner  surlace  of  the  basin,  these  m^  Ix 


INSTRUMENTS.  477 

a  quarter  of  an  inch  apart,  -the  bason  being  six  inches  in  dia- 
meter. Set  the  bason  with  its  North  line  in  the  direction  of 
the  true  North,  then  pour  into  it  a  quantity  of  water  equal  in 
depth  to  one  inch,  and  sprinkle  on  its  surface  some  light 
powder,  no  matter  what,  so  that  it  will  float  and  not  dissolve, 
as  fine  sawdust,  or  bran,  or  scrapings  or  raspings  from  a  bit 
of  wood,  or  snuff,  or  any  substance  of  like  kind.  The  bot- 
tom of  the  bason  should  be  lested  with  lead  that  it  may  stand 
firm.  Any  undulation  of  the  water  will  leave  the  powder 
adhering  to  the  side,  and  thus  show  at  once  both  the  direction 
end  strength  of  the  shock  ;  the  latter  being  indicated  by  the 
height  of  the  horizontal  line  to  which  the  water  attains. 


EUDIOMETER. 

This  is  an  instrument  for  estimating  the  quantity  of  oxigen 
contained  in  atmospheric  air;  many  and  various  Eudiometers 
have  been  constructed,  but  as  the  experiments  that  have  been 
made  with  them  prove,  that  the  constituent  elements  of  the 
air  are  nearly  identical  in  all  places,  at  the  tops  of  the  highest 
mountains,  and  in  the  plains,  and  in  all  parts  of  the  world  ; 
and  as,  moreover,  experiments  with  the  Eudiometer  require 
the  use  of  certain  re-agents,  it  is  an  instrument  which  the 
traveller  may  very  well  dispense  with. 


INSTRUMENTS   FOR   ORSERVING  TERRESTRIAL   MAGNETISM. 

These,  for  a  traveller,  will  be  a  dipping  needle  furnished 
with  intensity  needles,  a  variation  compass,  and  the  small 

ë»rtable  apparatus  for  the  horizontal  intensity,  usually  called 
ansteen's  apparatus.  For  the  reasons  why  we  merely  in- 
dicate these  instruments,  without  giving  any  description  of 
them,  see  Operations. 

The  remaining  instruments  mentioned  in  our  list  require 
no  particular  description. 

Great  care  must  be  taken  in  transporting  some  of  the  above 
described  instruments,  as  they  are  delicate  and  subject  to 
derangement.  Until  the  traveller  comes  upon  the  ground 
of  his  observations,  some  of  the  more  delicate  of  the  instru- 
ments may  be  put  among  his  linen,  which,  by  its  elasticity, 
will  secure  them  from  shocks  and  other  accidents. 
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SECTION    II. 

OPERATIONS. 

The  scientific  traveller,  adequately  supplied  vïtti  pKfS 
instnimeuts,  needs  no  instructioa  from  ns  regarding  w(^ 
plication  of  them  to  the  several  opefations  he  may  havf  to 
perform  in  the  courae  of  his  travels  :  but  for  the  uuseienliS^ 
and  for  those  who  cannot  take  instrumenta,  or  may  have  lo« 
them,  we  shall  point  out  varluus  modes  of  operaLiuu  suffiu- 
ently  exact  for  general  purposes.  Msny  of  these  opentiop* 
comprise  what  is  term^a  Practical  Gemiietryon  t!ur  ^nupd, 
OD  which  subject  a  treatise  was  formerly  published  bj  Pio 
fcssor  Landcmann,  of  Woolwich,  some  of  whose  more  nee» 
sarj-  problems  we  shall  give  as  eminenlly  tisetul  to  thetrv 
veUer. 

Previous  however  to  treating  of  operations  requiring  dir 
aid  of  even  the  simplest  contrivances,  we  will  speak  ol^— 
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Tliere  are  many  cases,  in  which  the  traveller  is  detiniu 
of  ascertaining  heights  and  distances,  which  he  cannot  inci- 
sure for  want  of  even  make-shift  Liistrumente,  or  because  be 
has  DO  time  for  measuring,  or  bec-ause  the  objects  are  ÎDK- 
cessible.  It  is  therefore  of  great  consequence  that  be  slKsild 
have  so  practised  his  eye  previously,  as  to  be  able  to  jodp 
by  it  alone,  with  considerable  accuracy,  of  heights  and  ilo- 
tanccs  ;  and  this  he  must  learn  to  do  under  all  circumstaneo 
of  atmospheric  influence,  as  objects  appear  nearer  or  furlto 
removed,  more  or  less  high,  larger  or  smaller,  according  t" 
the  different  states  of  the  atmosphere.  In  estimating  hei^ 
and  distances  by  the  eye  it  must  be  remembered,  that  ibr 
angle  subtended  diminishes  with  the  distance,  so  that  m 
measuring  a  height  or  distance  by  the  repetition  of  any  uiul. 
whether  it  be  a  hundred  yards  or  ten  feet,  ft  less  and  Icm  «P- 
parent  space  must  be  taken  for  the  unit,  as  the  part  to  whioi 
It  is  applied  recedes  ftom  the  eye.  Thus  it  will  be  îvwi 
that  if  a  person  who  can  judge  very  accurately  of  the  di*- 
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tance  of  100  yards  along  the  ground,  from  the  place  where 
be  maj  be  standing,  were  to  take  the  same  apparent  length 
in  his  eye  for  a  aecond  100  yards,  it  will,  on  measuring,  prove 
to  be  too  long  ;  a  third  unit  of  100  yards,  extended  in  this 
way,  would  be  stdl  ferther  from  the  truth,  and  bo  on  ;  he 
must  therefore  take  lees  and  less  as  he  measures  onwards 
with  his  eye.  The  same  is  true  of  heights  :  the  first  10  feet 
from  the  ground  may  be  very  correctly  estimated,  but  the 
last  ten  at  the  top,  will  in  reality  appear  shorter  to  the  eye, 
and  therefore  a  space  Buccessively  shorter  must  be  taken  for 
the  ten  feet  as  we  ascend.  We  have  hitherto  supposed  the 
ground  horizontal,  and  the  object  whose  height  is  to  be  esti- 
mated, vertical  and  in  the  same  plane  ;  now  it  is  clear  that 
iftbeground  rise  or  fall  in  front,  or  is  wavy,  and  if  the  plane 
of  a  lofty  object  recedes,  as  in  a  mountain,  or  if  the  planes 
are  different,  as  in  the  several  parCa  of  the  same  building,  or 
the  diâéreut  buildings  of  a  citadel,  Uc,  the  measurement  by 
the  eye  must  be  modified  accordingly.  Thus,  if  the  ground 
rise  gradually,  the  unit  of  measure  muat  be  less  dimuiished 
proportion  as  the  rise  be  greater,  and,  vice  versa,  if  the 
descend  from  the  spectator.  If  the  groand  be  undu- 
,  .  is  very  difficult  to  measure  it  by  the  eye,  and  if  the 
bottoms  of  the  hollows  are  not  visible,  or  a  broad  river  un- 
seen intervene,  it  is  almost  impossible  :  in  either  case  the 
best  way  perhaps  is,  to  judge  of  the  distance  by  the  apparent 
size  of  any  object  whose  natural  dimensions  are  known,  such 
as  men,  animals,  trees,  buildings,  kc.  But  distances  so  es- 
timated are  httle  to  be  relied  upon.  As  regards  heights, 
the  higher  portion  of  a  mountain  is  more  remote  than  the 
lower,  and  nence  in  judging  of  its  height  the  unit  of  admea- 
surement, as  in  judging  of  distances,  must  be  successively 
dimintahcd.  If  one  hill  be  in  boat  of  another,  or  one  build- 
ing, or  part  of  a  building,  be  in  front  of  another,  it  is  ex- 
tremely difficult  to  judge  of  the  height  of  the  more  remote 
object  ;  not  only  because  the  measurement  of  the  eye  as  ap- 

tlied  to  the  nearer,  is  not  applicable  to  the  more  remote,  but 
ecause  a  greater  or  less  portion  of  the  more  distant  is  cut 
off  by  the  nearer,  and  the  portion  cut  off  la  greater  or  lesi 
according  to  the  height  of  the  nearer  object,  and  its  distance 
from  the  more  remote,  "it  need  hardly  be  observed,  that 
greater  units  of  measure  should  be  used  for  distant  than  for 
near  objects.  In  clear  weather,  and  also  immediately 
after  rain,  distances  appear  less,  because  the  objects  being 
'   ""     defined,  seem  nearer  to  the  eye.     In  a  mist,  objects 
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np]iefir  Inrgpr  than  they  really  are,  not  only  beCBuae  tKe 
image  painted  on  the  retina  is  magnified,  but  because  ibe 
in  distinctness  of  tlie  object  iuduces  us  to  beheve  it  fiirthrr 
removed  tiom  us  than  it  really  is.  It  should  not  be  forgot- 
ten  also,  that  refraction  maki's  objects  on  the  horiion  appew 
higher  tlian  they  are,  and  that  tbe  curve  of  the  earth's  s 
face  depresses  objects  more  or  less  below  the  horiion 
cording  to  their  distance.  The  greater  the  density  of  tbe 
atmosphere,  the  greater  its  refractive  power  :  hence  this 
power  is  decreased  by  heat  and  augmented  by  cold,  aod 
hence  the  height  of  the  same  object  wiD  appear  different  it 
different  seasons  and  at  different  times  of  the  same  day-  K 
is  therefore  very  difficult  to  make  a  correct  allowaucc  for  du 
effect  of  refraction  in  all  eases,  more  particularly  when  A* 
prcrcise  distance  is  unknown  ;  for  even  tables  are  of 
without  this  latter  datum. 

Independent  of  height  and  distance,  other  nppearancesin 
often  judged  of  by  the  eye,  and  as  tlicse  are  greatly  affected 
by  distance,  by  li^ht  and  shade,  the  traveller  should  l>e  csr- 
ful  not  to  be  led  into  error  by  optical  delusions.  Thus  et 
colours  of  objects  are  greatly  modified  by  the  ijuanti^  ofiil 
which  intervenes  between  the  objects  and  the  eye.  Evoy 
one  knows  that  distant  mountains  have  a  grevish  tint  tf- 
proachitig  to  blue,  while  in  reality  they  may  be  clothed  win 
a  rich  verdure,  or  be  barren  rocka  of  various  coloiin.  At 
Distance  also  sollcue  the  asperities  of  objects  far  remnred, 
ao  that  what  may  appear  to  nave  a  smooth  surface  or  regukr 
contour,  may,  on  a  near  approach,  present  the  greatest  nig- 
gedness.  But  to  enter  into  such  details  would  lead  us  loo  fu, 
we  must  leave  the  traveller  to  form  his  own  experience  ia 
these  matters;  recommending  only  that  he  so  tutor  hit  eft 
as  to  be  able  to  reckon  upon  it  with  some  degree  of  etf- 
tainty.  We  shall  now  proceed  to  objects  of  a  more  positin 
character. 

ESTIKATION   ( 

And  first  let  us  premise  that  tlie  instruments  required  are- 
sticks,  the  Gtraighter  the  better;  they  may  he  cut  iuugi>< 
from  the  forest  ;  or  straight  reeds  or  canes  ;  or  if  thcue  <M- 
not  be  had,  men  may  supply  their  place,  and  in  some  oN* 
stones  will  answer  the  purpose,  as  we  shall  presently  »m;  • 
rope  or  line,  or  for  want  of  such,  the  traveller  may  Win  ûm 
of  grass,  straw,  or  other  similar  material,  which  will  too»- 
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times  aoswer  well  enougb.  In  some  climates  there  are  long 
I  «limbing  plaata  or  trailing  roots  which  may  oecasioiially  do 
I  tx  corda. 


The  chief  purpose  of  the  sticks  and  linos  just  mentioned 
or  their  substitutes  is  for  measuring  ;  but  before  they  can 
themselves,  be  used  as  measures,  their  own  length  must  bo 
determined  ;  hence  the  traveller,  before  setting  out,  should 
ascertain  precisely  what  parts  of  his  own  body  correspond  to 
a  Tard,  a  foot,  &c.  He  should  aJso  know  the  exact  height 
of  his  eye  above  the  ground,  and  have  learnt  to  pace  re- 
gularly, both  as  to  the  length  of  his  step  and  the  number 
of  steps  he  takes  in  a  given  time  ;  (he  should  also  ascertain 
Ihe  value  of  his  horse's  paces  as  regards  their  length  and 
time).  Having  thus  his  standard  measures  always  with 
him,  he  can  at  any  time  transfer  them  to  his  sticks  or 
ropes.  As  the  measurements  from  the  body  will,  however, 
always  be  liable  to  inaccuracy  from  the  want  of  sharp  lines 
and  angles,  the  joints  and  extremities  being  rounded,  this 
kind  of  standard  should  be  had  recourse  to,  only  as  a  last 
resource  ;  the  traveller  would  therefore  do  well  to  have 
the  foot  or  yard  ascertained  on  some  part  of  his  habitual 
dress,  on  his  gun,  &i.c. 


It  may  appear  to  many,  that  any  one  who  ta  sober  can 
walk  in  a  straight  line,  and  that  directions  for  such  a  sim- 
ple operation  are  altogether  superfluous  ;  but  this  is  by  no 
means  the  case.  To  walk  in  a  straiglit  line,  fix  your  eye 
upon  two  objects,  such  as  two  trees  or  bushes,  or  stones, 
or  the  comer  of  a  wall  and  a  house,  &c.,  so  as  to  have 
them  exactly  in  a  line  before  you,  then  step  out,  keeping 
these  objects  constantly  hi  a  line  ;  on  approaching  within 
a  few  paces  of  the  first  object,  look  forward  for  a  third 
in  the  same  line,  keeping  it  iiud  the  second  in  a  line;  arrived 
near  the  second,  look  out  for  a  fourth,  and  so  on.  Should 
there  be  no  objects  such  as  we  have  mentioned,  there  will 
generally  be  found  marks,  as  tufls  of  gross  higher  and  of 
deeper  colour  than  the  rest,  or  low  plants  easily  distin- 
guished, or  irregularities  in  the  surface  of  the  soil,  &c. 
which  will  answer  tlie  purpose.  If  not,  two  men,  if  you  have 
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any  with  you,  ahould  plant  themBclveB  in  a  line  in  front,  and 
then  on  approscbing  the  neareet,  stop  and  send  him  on 
to  place  himself  ill  the  line  behind  the  other,  and  so  on.  Is 
using  fixed  objects,  one  should  be  chosen  as  &r  off  as  pos- 
sible, with  wliich  the  intermediate  ones  should  always  be  in 
a  line,  and  the  reason  is,  that  the  slightest  deviation  iivm 
the  straight  line  is  instantly  detected.  It  is  also  desinblt 
to  have  the  objects  as  nearly  as  possible  in  the  same  Ibe  of 
vision,  thus  the  stems  of  two  trees  are  better  objects  tbin  • 
stone  on  the  ground  and  a  tree  in  the  distance,  that  can  be 
seen  only  by  raising  the  eye. 


Let  the  traveller  accustom  himself  to  walk  so  as  to  tsLe 
exactly  2 J  feet  at  a  step  ;  then  120  paces  will  be  300  feet.» 
He  may  then  measure  short  distances  bypacuig  them.  If  the 
distance  be  too  great  tor  this,  and  the  traveller's  attenliou  b( 
required  to  various  objects  as  he  proceeds,  which  would  i» 
tcrt'ere  with  his  comiting,  it  may  be  estimated  by  the  tisM 
required  in  going  over  it.f  Thus  if  the  traveller  accustm 
himself  to  walk  600  paces  in  five  minutes,  or  120  in  ooe 
minute,  he  has  only  to  look  at  his  watch  on  starting  and  <n 
arriving,  and  multiply  the  munber  of  minutes  he  ha»  b««> 
walking  by  120,  to  nave  the  number  of  paces,  and  this  b;  ^ 
will  give  him  the  numberof  feet  ;  still  greater  distances  eaf 
be  calculated  at  about  four  miles  in  an  hour  and  a  qmrtcb 
Halts,  if  only  for  a  minute,  must  of  course  be  deducted  in 
estimating  by  time.  If  the  traveller  be  on  horseback,  he 
should  know  the  value  in  length  and  time  of  his  horse's  pacM 
in  order  to  measure  by  them.  It  is  not  an  uncommon  thii^ 
to  estimate  great  distances  by  days'  journey.  In  such  cs« 
the  value  ofthedaj'sjoumey  should  alwaj-a be  indicated, fi* 
it  is  différent  on  foot,  on  horseback,  on  camels,  asses,  &c.; 
different  on  firm  soil,  or  on  difficult  ground,  as  sand,  <* 
through  woods  ;  different  in  ascending  and  descending  hiUii 
&c.  Persons  who  have  a  good  ear  for  time,  may  greatly  ••■ 
aist  the  regularity  of  their  walk  by  singing  aa  they  go  sloi^ 
some  tune  in  which,  as  in  a  quick  march,  the  measure  tsdiK 
tine  tly  marked  ;  or  knowing  how  long  they  take  to  eii^^ 

•  In  sand  or  slippery  gioaai,  the  pace,  though,  of  equal  l««flk 
mcuurt-e  leas  ground,  Tui  ihc  fi>ot  slips  back  at  each  atep. 
t  A  pedometer  u  a  useful  instrument  fur  measnrentents  bj  pvOf' 
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§ong,  may  repeat  this  air  over  and  over  as  they  go,  making 
a  knot  on  a  strmg,  or  otherwise  marking  the  number  of  times 
tbej  have  repeated  their  melody.  A  Catholic  or  a  Mahome- 
tan thus  repeating  his  prayers  with  a  rosary,  may  convert  the 
latter  into  an  itinerary  n 


Sound  flies  at  the  rate  at  114'2  feet  in  a  second,  or 
a  mile  in  4|  seconds  ;  or  a  league  in  fourteen  sc- 
;  or  thirteen  miles  in  a  minute  ;  but  sea  miles  are  to 
|nd  miles  nearly  as  seven  to  eix  ;  therefore  sound  moves 
■  mile  in  5f  seconds,  nearly,  or  a  sea  league  in  sis- 
]nds  ;  sound  can  be  heard  nearly  twice  as  far  on 
e  water  as  on  the  land.  From  the  velocity  of  sound  then, 
I  can  be  measured  when  the  cause  of  the  sound  can 
Thus  by  observing  with  a  stop  watch  or  other- 
,  the  time  which  passes  between  the  flash  of  a  musket 
,  and  the  sound  of  the  discharge,  the  distance  from 
e  place  of  discharge  may  he  estimated.  The  distance  of 
thtmder  cloud  may  be  known  in  the  same  way  by  observ- 
g  the  lightning,  and  counting  the  number  of  seconds  which 
ppse  betbre  the  thunder  is  heard.  The  stroke  of  the 
l-cutter'sase  may  sometimes  be  heard  at  a  considerable 
;c,  and  if  the  blow  can  be  seen,  the  distance  may  be 
mated. 
I  The  banks  of  rivers  sometimes  echo  any  sharp  noise  pro- 
d  upon  the  water,  and  this,  in  ti  dark  night,  on  a  broad 
k»er,  may  be  sometimes  useful  ;  for,  by  striking  the  water  a 
'  low  with  the  flat  of  the  oar,  and  observing  the  time 
1  it  and  the  echo,  the  distance  from  the  bank  may  be 
I  at;  or.  if  both  banks  produce  BJi  echo,  the  difference 
ween  them  will  serve  to  indicate  which  bank  is  nearest, 
f  Uie  nearer  the  bank  the  more  immediately  will  the  echo 
Slow  the  blow. 


I  This  may  be  done  either  by  pacing  it,  taking  care  to  walk 

\  a  straight  line  as  already  directed,  or  by  means  of  rods, 

a  cord.     When  a  rod  is  used  by  one  person  alone,  he 

Mt  begin  by  marking  off  his  hue  ;  which  may  be  done 


leant  CniD  hûbtiitls  how  ûi  hi 


ily  a  thing  as  prayer  should 
inD.  afler  a  lauL'Iji  travelk'r 
his  heavenly  proleclor,  to 


J 
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with  little  sticks  or  stones  ;  then  let  faim  measure  with  bu 
ivd,  taking  care  at  each  remove  to  place  the  rod  exu'tlj  A 
the  spot  where  it»  extremity  reached  before  it  was  taken  up. 
IT  there  be  two  persons,  it  is  not  necessary  to  mark  off  tlK 
line  by  sticks  or  stones.  One  person  must  keep  some  ob- 
jects in  a  Ime  by  his  eye,  and  direct  the  other,  who  mu- 
Bures,  to  keep  in  the  direction,  by  word  or  a  signal  wiik 
the  hand.  In  measuring  with  a  cord  of  any  kind,  if  there  b* 
but  one  person  to  pertbrm  the  operation,  he  should  be^ 
by  placing  sticks  in  the  direction  to  be  measured,  but  back* 
waras  Irom  his  starting  point:  he  must  next  make  a  loi^ 
at  one  end  ofhis  cord  so  as  to  fix  it  by  a  stick  in  the  grcnuid; 
then  going  forward  and  stretching  his  cord  ;  having  liis  b»ek 
turned  to  the  place  where  he  is  going,  be  looks  along  the 
row  of  sticks  (three  are  sufficient)  and  stretches  his  cold 
in  the  exact  line.  He  then  fixes  a  stick  for  a  mark,  goes 
back  to  pull  up  the  stick  which  fixed  the  end  of  his  cord, 
fixes  it  again  at  the  new  mark  and  repeals  the  operation  u 
far  as  may  be  necessary.  If  there  he  two  peraons,  eBch 
walks  forward  with  one  end  of  the  cord  in  bis  nand,  the  oos 
in  advance  sticking  up  a  picket  at  the  end  of  the  stretched 
cord,  which  tlie  one  who  follows  takes  up.  The  number  of 
pickets  mark,  of  course,  the  number  of  times  the  length  ct 
the  cord  has  been  gone  over.  In  this  mode,  it  is  the  bnii- 
ness  of  the  hinder  person  to  see  that  the  other  stretch  the 
cord  in  the  direct  line,  which  he  does  hy  keeping  certsin 
advanced  objects,  natural  or  set  up  by  him,  in  his  eye.  If 
no  sticks  are  to  be  had,  stones  may  supply  their  place,  and 
if  there  are  no  Ktones,  the  spot  where  the  cord  ends,  must  be 
marked  by  scratching  the  ground,  and  each  should  count  to 
check  the  other. 


li'BNDICULAD  FROM  A 


Met 


and  E,  ( 
given  point  C  ;  fold  a  cord  in 
two;  marking  the  middle; 
featen  the  two  ends  of  the 
cord  by  pickets  at  D  and  E. 
Stretch  the  cord  tight,  and 
from  its  middle  F,  draw  the 
line  F  0,  which  will  be  the 
perpendicular  tei^iiied. 


,4\ 


i 

J 
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Care  must  be  taken  in&fltening  the  two  enda  of  the  cord, 
after  the  middle  has  been  found,  to  take  up  exactly  the  same 
qtuntity  of  cord,  or  the  two  sides  of  the  triangle,  when  the 
oord  IB  stretched,  will  be  of  unequal  length. 

For  want  of  a  cord,  a  long  stick,  or  perch  may  be  used, 
Saving  measured  off,  as  be- 
fore, equal  distances  on  either 
«de  of  the  point  C;    let  one  t 

person  hold  the  perch  by  one 
Aid  at  D,  while  another  de- 
scribes an  arc  with  it,  then 
^ing  the  same  thing  at  E,  the 
intersection  F,  of  the  two  arcs 

^rOl  be  the  point  from  which        j 

to  draw  the  line  to  C.  D 


_  Fold  a  cord,  whose  length  must  I 
earest  distance  from  the 
to  the  line,  into  two 
iqual  parts;  fix  the  middle 
It  the  given  point  F.  Stretch 
'  e  two  halves  till  they  meet 
Bline  AB  in  D  and  E,  find 
B  middle  between  D  and  E, 
■  at  C,  and  draw  F  C. 


Having  marked  the  middle  of  your  cord,  fix  one  end  at  A, 

ind  the  other  end  at  such  a 

'iatance  from  this,  that  when 
i  cord  is  stretched  at  the 

middle  it  may  form  nearly  an 
I  equilateral  triangle;  fixastick 

at  the  apex  C  of  the  triangle  ; 

detach  the  end  A   and  move 

with  it  towards  D,  then  keep- 
I  ing    the    cord     touching    C, 
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with  C  B,  and  its  extimiity  D  will  be  tb«  point  from  wlùch 
to  let  &11  the  required  perpendicular. 

The  operation  maybe  performed  by  sticks.  For  thii  pur- 
pose lay  the  stick  or  perch  with  one  end  at  A,  and  in  a  di- 
rection to  form  an  angle  with  A  B  of  about  60  degreei; 
tlieu  keeping  fast  the  end  C,  where  a  picket  must  be  pUtxd, 
move  the  perch  round  this  point,  as  round  a  pivot,  till  llit 
other  end  coincide  with  the  line  A  B  ;  plant  a  picket  st  B, 
and  slide  the  perch  along  towards  D,  keeping  it  in  a  line  with 
C  B  ;  in  such  position,  one  end  of  the  perch  touching  C. 
the  other  esrtremity  D  will  be  the  point  for  the  perpendi- 
cular required. 

Another  and  more  expeditious  method  of  raising  a  per- 
pendicular is  by  means  of  the 
numbers  3,  4,  and  5,  or  any 
multiples  of  these.  Thus  mea- 
sure oiT  and  mark  upon  your 
cord  12  equal  divisions,  say  m 
feet,  fix  the  two  estremities  of 
the  cord  at  the  point  where  a  g 
perpendicular  is  to  be  raised  as 
at  A.  Stretch  the  cord  along 
the  given  line  towards  B.  set 
a  picket  at  the  4th  division  ;  turn  the  cord  tight  outside  of 
this  picket,  then  seizing  the  cord  at  the  ninth  dirision, 
streLch  it  into  a  triangi:',  and  fix  the  picket  at  C,  when  CA 
will  be  perpendicular  to  A  B. 

A  cross-staff  is  very  useful  for  setting  off  pcrpendiciUan; 
but  we  have  supposed  the  traveller  to  be  without  instru- 
ments ;  he  may,  however,  have  the  means  of  supplying  thr 
place  of  a  cross-staff  by  a  very  simple  contrivance,  whir!) 
will  answer  well  enough  for  certain  purposes.  Draw  two 
lines  perpendicular  to  each  other  on  a  piece  of  paper,  place 
this  on  the  cover  of  a  book,  keeping  it  there  by  five  pins  cr 
needles,  one  at  each  extremity  of  the  lines,  and  one  at  theii 
intersection  ;  place  the  book  as  horizontally  as  possible  on  I 
stone,  or  raise  a  little  mound  of  earth  for  the  purpose,  uxà 
use  this  as  a  cross  stick  ;  or  stick  the  pins  at  one  of  the  an- 
gles of  the  book  cover  and  along  its  two  contiguous  outer 
edges.  Two  flat  sticks  may  be  fastened  cross-wise,  and 
stuck  firm  on  the  top  of  another  stick,  having  first  marked 
two  lines  perpendicular  to  each  other  along  the  upper  sur- 
face of  the  flat  sticks,  on  which  lines  set  up  pins  as  before- 
Perpendicular  lines  are  easily  obtained  by  folding  a  piece  ol 
jjaper. 
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TO  DRAW  A  USE  PARALLEL  TO  A  GIVEN  LINE. 

^  From  the  extremes  of  the  given  line,  or  at  any  convenient 
distances  alon^  it,  raise  perpendiculars  by  any  of  the  means 
already  mentioned;  take  equal  distances  along  these,  or 
a  given  distance,  if  required,  and  the  line  joining  the 
two  ^intSy  marking  such  distances,  will  be  the  parallel  line 
Inquired. 


TO  MAKE  AN  ANGLE  ON  THE  GROUND  EQUAL  TO  A  GIVEN  ANGLE. 

4 

Set  off  anv  number  of  equal  parts  from  B  to  C,  and  from 
B  to  A,  and  with  the  same  parts  measure  Â  C  ;  then  from 


any  point  b,  with  the  length  or  radius  B  A  describe  an  in- 
definite arc  d  e  ;  from  any  point  c  in  this  arc  as  a  centre  de- 
scribe with  the  length  A  C  an  arc  f  g  intersecting  the  arc 
d  e  in  a.  Join  c  b  and  a  b  and  the  angle  abc  willbe  equal 
to  tfie  angle  A  B  C. 


TO  MEASURE  AN  ANGLE  OF  A  BUILDING,  ETC.,  HAVING  NO  PROPER 

INSTRUMENT. 

If  from  the  inside,  measure  off  equal  distances  along 
the  two  walls,  frY)m  the  angle,  and  place  pickets  or  stones 
at  the  points,  then  measure  across  from  point  to  point, 
that  is,  the  cord  of  the  arc  subtended  by  the  angle  which 
the  walls  make.  Now  draw  a  line  on  paper  and  take  from 
a  line  of  equal  parts  (a  slip  of  paper  frequently  doubled  will 
do  for  a  make-shift  scale  of  equal  parts)  as  many  as  you 
have  measured  feet  or  paces,  &c.  and  mark  that  distance  on 
jour  line  ;  from  one  end  describe  an  arc  with  this  length  as 
a  radius,  and  intersect  this  arc  by  another  struck  from  the 
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other  extremi^  of  the  base  line  with  a  radius  correspondu^ 
to  your  measured  chord.  Draw  a  line  from  the  fiwt  point 
of  the  base  to  the  iutenection,  and  you  will  bave  ou  papet 
an  angle  similar  to  that  you  measured.  Apply  a  protiacwr 
and  you  will  have  the  value  of  the  angle.  At  all  events  il 
will  he  thus  set  down,  and  may  be  ultimatelv  measured.  U 
it  be  more  convcnleat  to  measure  the  angle  &om  the  outside, 
draw  lines  in  prolongation  of  the  two  walls  or  faces  of  ibe 
building,  and  operate  with  these  as  just  described.  Thi» 
method  is  equally  correct  with  the  former,  as  opposite  angles 
are  equal.  This  problem  msy  be  usefully  applied  by  the 
traveller,  when,  being  without  instruments,  he  would  give 
as  correct  a  plan  as  possible  of  the  exterior  walls  of  niiDcd 
cities,  edifices,  8ic.  On  the  spot  it  will  be  sufficient  to  draw 
the  plan  as  correctly  as  possible  by  the  eye,  writing  the  di- 
mensions by  the  sides  of  the  lines. 


Choose  a  point  0,  accessible  to  A  and  B,  draw  A  0,  0  B 


prolong  A  0  to  D.  and  make  0  D  equal  to  A  O  prolong  BO, 
to  C,  and  make  0  C  equal  to  B  O,  and  C  D,  will  be  cqial 
to  A  B  the  required  fine.  The  length  of  a  small  lake  or 
marsh  may  be  taKea  iu  this  way. 
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THE  BRGADTS  op  i 


!  \ 


This  may  be  done  in  different  ways.  Ist.  Method — fix 
Qpoa  some  tree,  or  bush,  or 
atone,  or  other  fixed  objeet  on 
the  opposite  edge  of  the  river,  * 
(Mat  B;  trace  a  line  C  D  in  the 
direction  of  B,  and  perpendi- 
cularly to  the  axis  of  the  river.     E ^'"'T  ' 

From  E,  or  some  other  couve-     s| -^J^ Iji 

nient  spot,  raise  the  perpendi- 
cular   E  F,   of  any  convenient     D 
length  predetermined,  so  as  on  'U 

arriving   at    half  the   intended  I 

distance  E  F,  a  stick  may  be  set  ' 

up  at  G.  Arrived  atF,  trace  the 

line  F  H  perpendicular  to  E  F,  and  walk  along  it  back- 
wards till  the  stick  at  G  come  in  a  line  with  B,  as  at  I,  and 
plant  a  picket  there,  then  measure  I  F,  which  will  be  the 
same  as  £  B,  from  which  take  the  difltance  C  E,  and  the 
lemaiader  will  be  the  breadth  of  the  river. 

2nd.  Method. — If  the  river  be  very  wide,  plant  the  stick 
G  not  at  the  half  of  E  F,  but  at  2-thirds  or  5-sixths.  Thus, 
suppose  A  B,  the  breaddi  of  the  river,  be  very  great,  the 

f  receding  mode  would  require  the  line  E  F  to  be  of  equal 
■ngth  at  least.  To  save  trouble  and  time,  therefore,  make 
C  D  equal  to  2-third8  of  C  E,  as  in  the  figure,  and  planting 
a  stave  at  D,  proceed  as  before,  till,  being  on  the  line  E  F, 
you  find  D  in  a  line  with  A,  plant  your  picket  at  F,  and 
measiu-e  F  E,  then  D  E  will  be  to  E  F  as  C  D  is  to  C  A, 
from  which  take  B  C  and  the  remainder  will  he  the  width 
of  the  river. 
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9rû.  Method. — Set  up  peqiendicularly  at  the  edge  of  ihe 
river,  a  stick  A  about  four  feet  long,  then  going  b«ck  a  few 
pac<?e,  set  up  another  B  somewhat  longer,  aay  five  feel,  m 
such  a  direction  as  that  the  two  sticks  nay  be  in  a  line  wû 


some  distinct  object  E  directly  opposite,  and  that  the  viniiil 
ray  D  £  pitsainp;  along  the  tops  of  the  two  sdcka,  may  &1I 
upon  the  Ibot  of  the  object  E  on  the  other  side.  Then,  in 
any  direction  when;  the  ground  is  most  level  set  up  a  thml 
■tick  C  of  equal  height  with  the  stick  A,  and  at  the  same 
diitance  from  B,  as  B  is  from  A,  then  looking  over  the  Upt 
of  the  sticks  B  and  C,  observe  where  the  viauol  ray  fàlU.** 
at  F,  then  raeasure  B  F,  which  will  be  equal  to  B  É,  and  bj 
deducting  the  distance  A  B,  the  remainder  will  be  the  width 
A  £  of  me  river.  Or  the  same  may  be  done  horûontallj 
thusi— 

4th.  Method. — Draw  the  line  B  C  in  the  direction  of  the 
chosen  object  A;  «tany  parts  D 
and  E,  raise  perpendiculars  of 
equal  lungth,  more  or  leas,  ac- 
cording to  circumstances  ;  plant 
staves  at  the  ends  d  and  e  of 
these  perpendiculars,  then  at  half 
the  distance  D  £  raise  another 
perpendicular,  and  walk  along  it 
till  d  A  come  in  a  line,  and 
plant  the  stave  f,  then  go  back 
on  the  line  A  C  and  walk  straight 
along  it  backwards  till  you  bring 
e  f  into  line,  which  will  be  the 
case  at  G.  Measure  G  F,  and 
deduct  from  this  the  distance 
B  F,  and  the  remainder  will  be 
the  breadth  of  the  river.  This 
method,  though  more  tedious,  is 
more  correct  than  the  former 
or  3rd  method. 


I — - 

B 

D 

\ 

\i 

U 
0 

— ;f 

7' 
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N.  S.  Be  it  observed,  however,  that  all  these  modes  of 
■^measuring  the  breadth  of  rivera  or  other  inaccessible  dis- 
tances cannot  be  even  tolerably  exact,  but  in  as  much  aa 
the  ground  on  which  the  operations  are  perfonned,  and 
tbe  object  on  the  opposite  bank  of  the  river,  &c.  arc  on  the 
sanae  plane.  The  traveller  should,  therefore,  choose  his 
position  accordingly. 

Different  expeditious  make-shift  methods  have  been  given 
for  ascertaining  inaccessible  distances,  as  by  looking  over 
tbe  two  edges  of  a  hat,  so  as  to  bring  them  into  a  line  with 
the  object  whose  distance  is  required,  and  then,  holding  the 
hat  and  head  steady,  turning  upon  the  heel,  and  observing 
where  the  visual  ray  falls  upon  the  ground,  and  measuring  to 
that  spot;  but  it  is  very  difficult  to  keep  both  the  hat  and 
bead  quite  steady  in  turning,  and  as  the  slightest  variation 
in  their  position  will  most  materially  affect  the  measured  dis- 
tance, we  by  no  means  recommend  this  mode,  unless  indeed 
''  e  traveller,  by  long  practice,  is  able  to  accomplish  it  with 

fficient  precision. 


INACCESSIBLE  OBJECTS   fBOU 


Plant  a  staff  at  C.  from  which  both  A  and  B.  may  he 
»een;  now,  by  any  of  the 
preceding  problems  hud  the 
length  of  C  A  and  C  B.  Make 
C  D  as  many  parts  of  C  A,  as 
you  do  C  E  of  C  B,  and  join 
DE.  Then,  as  C  Dis  to  DE, 
HO  is  C  A  to  A  B. 


) 


TO  TAKE  TBE  PLAN  OF  A  WOOD,  / 


i 


A  LAKE,  A  CRATEB,  OR 


Set  Up  stakes  at  the  angles,  measure  from  stake  to 
■take  by  pacing  or  otherwise,  taking  also  the  value  of  the 
several  angles  as  previously  directed.  Make  a  rough  sketch 
as  you  go,  on  which  set  down  the  length  of  the  lines  and 
the  value  of  the  angles.   At  a  convenient  time,  protract  it. 
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TO  TaKK  TBE  PLiS  OF  AKT  CROOKED  UXS,  AS  OF  A  BIVE»,  A  SKI 
OF  LAND,  ETC, 

Trace  the  line  A  B  by  pickets  or  etoDes,  measuit 
along  A  B  till  jou  arrive 
at  the  first  bend,  then  strike 
offperpendicularly  towards 
il  and  mensurt!  11',  come 
bock  and  walk  ircim  1  to  2 
on  the  line  A  B,  strike  off 
again  to  tht'  iii'xl  bend 
nieuurliig  22'  and  so  on,  notini 
ir.  12  and  22'.  23  and  33',  &c. 

"To  map  a  country  in  this  way,  withoat  even  a  compta, 
would  not  only  be  an  endless  task  but  would,  after  all,  gin 
but  B  very  incorrect  representation  :  all  these  methods  there- 


;  the   distances  A  1  i 


Before  we  speak  of  the  measurement  ofheigbts  and  depU», 
we  may  observe  that  it  is  not  sufficient  to  have  the  form  uf 
objects  such  as  woods,  lakes,  &c.,  but  they  must  be  laid  domi 
in  their  true  position  as  regards  the  meridian,  this  is  tlieir- 
fore  the  place  to  show  how  to  obtain  a  raeridian  Une. 


O  OBTAIN  A 


LIKE. 


ways  of  doing  this  approximately, 
e  a  stick  upright  in  the  earth,  a  lii 


There  are  \ 

1st.  J/e/Aorf.— Place  a 
before  midday,  having  previously  drawn  two  or  more  cun- 
ceutric  circles  of  which  the  stick  is  in  the  centre.  Obst'ivc 
the  length  of  the  shadow,  and  when,  after  twelve  o'clock, 
the  shadow  is  observed  to  be  of  the  same  length,  take  biU 
the  distance  between  the  point  where  the  shadow  was,  wd 
where  it  now  is,  and  a  line  passing  through  the  bisection  sud 
the  centre  of  the  circles  will  be  in  the  plane  of  the  meri- 
dian. 

N.  B.  This  method  is  imperfect  by  reason  of  the  cbasjr 
in  the  sun's  declination  between  the  observations,  and  fiwn 
the  indistinctness  of  the  termination  of  the  shadow. 

2d,  Method. — Suspend  two  plumb  lines  at  the  two  eiiJi 
of  a  rod  turning  horizontally  on  a  pivot  ;  now,  when  the  slu 
Alioth  of  the  great  Bear  is  near  the  meridian,  bring  tfu^ 
plumb  lines  exactly  in  a  line  between  it  and  the  eye,  and 
when  the  polar  star  comes  into  the  line  also,  the  four  objecK 
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;  in  the  plane  of  the  meridian  nearly.  Tlie  plumb  lines 
'teay  be  kept  steady  by  plunging  in  pails  of  water. 

iV.  }i.  This  is  as  exact  as  can  be  expected  without  the  as- 
sistance of  a  telescope,  but  it  will  only  do  for  the  Northern 
Hemisphere, 

3rd.  Method. — A  little  before  midnight  observe  the  alti- 
tude of  a  star  and  note  the  time  by  a  chronometer  or  good 
watch;  continue  looking  occasionally,  till  the  star,  sinking 
again,  attains  the  same  altitude.  Note  again  the  time.  Halï 
the  time  elapsed  between  the  two,  added  to  that  of  the  tirst 
observation  will  give  the  hour  when  the  star  is  on  the  meri- 
dian. At  this  hour  precisely  the  next  ni^ht,  fix  a  telescope 
so  as  the  star  may  be  in  its  axis,  and  the  instrument  will  be 
in  the  plane  of  the  meridian.  Or  bring  two  plumb  lines  as 
described  above  in  a  line  with  the  star  at  the  exact  time,  and 
the  two  plumb  lines  will  be  in  the  plane  of  the  meridian. 

The  north  and  south  may  sometimes  be  known  sufficiently 
for  certain  purposes  by  the  effects  of  the  huu,  and  of  the 
known  prevaihng  winds  of  a  country  on  its  vegetation.  Thus, 
in  our  northern  hemisphere,  there  is  a  marked  difference 
between  the  appearance  of  the  north  and  south  sides  of  the 
trunks  of  trees  in  exposed  positions.  The  north  being  known, 
of  course  any  other  point  of  the  compass  is  easily  found. 

By  whatever  means  the  meridian  line  be  determined,  the 
angle  which  it  makes  with  one  side  of  the  object  to  be  set 
down  in  a  map  or  plan,  must  be  ascertained  and  noted,  so 
that  not  only  ttie  true  form,  but  also  the  true  position  of  such 
object  may  be  given. 


Ist.  Method,  by  sJtadarcs. — If  the  sun  or  moon  be  shining, 
set  up  perpendicularly  and  near  the  edge  of  the  shadow  S  of 
the  building  B  a  staff  A,  of  known 
length,  and  where  its  shadow 
ends,  set  up  another  staff  a  of 
any  length,  measure  the  distance 
A  a  between  them,  and  note  it, 
then  leaving  the  staves  standing, 
go  to  the  base  of  the  building  B 
and  turning  your  back  upon  it, 
place  yourself  on  a  line  with  A  a  " 
MS  at  b,  and  measure  &om  thence 
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to  the  edee  b',  of  the  shadow  S  of  the  building,  then 
the  length  A  a  Js  to  the  height  of  the  staff  A,  so  U 
tlie  height  of  the  building  B. 

It  may  he  observed  that  the  line  b  b'  is  parallel  to 
joioicg  the  angle  of  the  build- 
ing and  the  angle  of  its  shadow  ; 
if  then  ;ou  be  near  such  angle, 
the  operation  is  more  expedi- 
tious. Thus,  set  up  the  staff  A  in 
the  line  of  these  angles,  measure 
its  shadow  without  plaeing  any 
other  staff,  and  going  forward 
at  once,  measure  from  the  angle 
of  the  shadow  to  the  angle  of 
the  building. 

N.  B.  This  method  requires  that  the  ground  on  which  tlie 
shadow  of  the  staff  and  that  of 
the  building  fall,  be  in  the  same 

plane.  We  may  also  observe  fur-  t 

ther,  that  for  the  application  of  y^ 

this  method  it  is  not  sufficient  ,/ 

that  the  base  of  the  building  be 
accessible,  it  must  be  the  hori- 
zontal projection  of  the  point  or 
linecasting  the  shadow  that  must 
be  accessible.  Thus,  if  the  sha- 
dow proceed  from  a  wall,  such  as  A  B  from  B  C,  ll"^ 
B  being  the  horizontal  projec-  ■    _ 

tion  of  C,  the  heigiit  of  B  C 
may  be  estimated  by  its  shadow; 

but  if  the  shadow  proceed  from  ^  _  _    - — 

F,  it  is  evident  the  height  of  F    ^^  ^S3-  ^  * 

cannot  be  determined  b, 
Buriiig  to  the  base  ofthe  building,  as  from  D  to  E;  for  tohs" 
the  length  of  the  shadow  cast  oy  the  object  F,  the  lenglk 
E  C  must  be  added  to  D  E.  This  length  may  Bometimrt 
be  obtained  though  it  is  often  impossible,  and  m  such  esse 
the  height  of  the  object  cannot  be  estimated  by  its  sbado*- 
Thus,  if  A  B  C  D  represent  the  outer  wall  of  a  building,  and  E  » 
tower  in  iu  centre,  if  the  direction  of  the  shadow  of  (hit 
tower  be  perpendicular  to  the  face  A  C  of  the  lower  snd 
outer  wall,  then  having  measured  the  length  of  (he  shadow 
F  G,  and  of  the  staff  as  before  directed,  place  yourself  in 
line  with  the  shaded  lace  of  the  tower,  and  uuik  T^ 


iik^^J 
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the  outer  wall  C  D,  the  visual  ray  along  the 
le  tower  falls,    as  at  I,  A  B 

and  add  the  length  C  I  to  tlie 
length  of  thf  shadow  F  G.  In  any 
other  position  of  the  shadow  it 
would  bi!  necessary  to  raise  per- 
pendiculars and  take  several  mea- 
■urea,  during  which  the  length  of 

the  shadows   would  be    changing  -    -  " 

and  thus  falsify  the  results  of  the  operation.  The  height 
of  a  pyranud  may  be  taken  when  the  shadow  is  perpen- 
dicular to  one  of  its  faces,  by  adding  half  the  leneth  of 
the  face  to  the  length  of  the  measured  shadow  before 
working  the  proportion. 

2nd.  Method,  by  sticks. — When, for  want  of  the  sun,  there  is 
no  shadow,  the  height  of  an  object  ^ 

_   M  A  B  may  be  taken  thus.     At  a 

L'Convenient  distance  from  the  base 

KB  of  the  object  A  B  set  up  a  staff 

V'C)  and  behind  it  a  shorter  one  D, 

'  so  as  their  tons  d  c  may  be  in  a 
line  with  A.  Measure  D  C,  D  d, 
and  D  B,  then  say  as  D  C  is  to 
C  c — D  d,  or  what  is  the  same 
thing,  as  d  c'  is  to  c'  c  so  is  D  B.  ^  ^ 
or  d  b  to  a  fourth  time,  to  which  "  " 
mast  be  added  D  d  or  B  b  for  the  height  required. 

N.  B.  Here,  as  in  the  case  of  shadows  the  horizontal  pro- 

to  be  estimated,  otherwise  thii 

3rd.  Melhoii,  by  reflection. 
ing  glass  or  a  broken  piece  of  on 
let  him  place  it  as  horizontally 
possible  on  the  ground  as  at  C, 
then  walk  backwards  till  he  sees 
the  top  of  the  object  A  B  reflected 
in  the  glass.  Now  knowing  the 
height  of  his  eye  from  the  ground 
let  bim  say,  as  his  distance  al 
b  is  from  the  point  in  C,  where  the  image  is  reflected, 
is  to  ba,  the  height  of  his  eye,  so  is  the  distance  C  B,  which 
he  must  measure,  to  the  height  B  A. 

If  the  traveller  have  no  glass,  any  other  reflecting  object 
will  do,  as  a  little  water  in  a  black  cup  or  japanned  tray,  &c., 


^ 


.jcthod  cannot  be  employed. 
-If  the  traveller  have  a  look- 


or  a  natural  pool  of  water.  In  the  latter  case,  the  obierver 
must  move  tfll  he  bring  the  reflected  object  near  the  edge  of 
the  pool,  marking  the  spot  by  a  stick,  to  which  he  can  mea- 
sure. Observe  bIbo  ttiat  in  all  cases  of  rejection  froin 
liquids,  there  must  be  no  wind. 

N.  B.  The  same  observation  regarding  the  necessitj  of 
measuring  to  the  horizontal  projection  of  the  point  A  oru- 
certaining  it,  holds  good  here  as  for  the  former  methods. 

4lh.  Method,  liy  afalliny  Body. — From  the  top  of  a  nil 
or  tower  whose  height  is  required,  let  fall  a  stone,  countine 
exactly  by  a  stop  watch  or  otlicrwise,  (see  the  next  artictii) 
the  numljcr  of  seconds  it  takes  to  reach  the  bottom,  then  n;, 
as  I  is  to  the  square  of  the  time,  so  is  16  to  the  height  re- 
quired. Thus,  suppose  the  stone  took  four  seconds  in  (ail- 
ing, then  1  :  16,  (the  squarcof  the  time),  as  16:256.  When 
the  object  whose  height  is  to  be  measured  is  such,  that  iti 
whole  height  cannot  be  thus  estimated  at  once,  it  may  per- 
haps be  done  by  successive  stages,  when  of  course  the  seve- 
ral heights  must  he  added  together.  Care  must  be  takes 
not  to  throTo  the  stone  ;  but  just  to  open  the  fingers  or  band 
and  let  it  fall  by  its  own  weight. 

âth.  Method,  by  actual  measuremeut  milk  a  lifté  hatmS 
a  weight  at  bottom. — When  the  base  of  the  building  is  inse- 
cessible  the  length  of  the  line  to  the  horizontal  projection 
of  the  point  or  line  whose  height  is  required  may  be  ascer- 
tained by  any  of  the  previous  modes  of  measuring  inacce«iibie 
distances. 


TO  MKASVRE  TIME. 

Short  intervals  of  time  may  be  measured  by  a  pendulum 
vibrating  seconds.  For  this  purpose  suspend  a  musket  or 
pistol  hall,  or  a  stone,  by  a  string,  in  such  wise  as  from 
the  centre  of  the  ball  or  stone  to  the  point  of  suspension,  the 
length  may  be  what  is  required  for  vinrating  seconds  accord- 
ing to  the  given  latitude  of  the  place.  For  these  lengths 
we  give  the  following  table. 
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DagiMof 

LenMliof 

DegreMof 

Length  of 

L&titDde. 

Inchei. 

iDchet. 

0 

39.027 

50 

39.126 

5 

39.029 

55 

39.142 

10 

39.032 

60 

39.158 

IS 

39.036 

65 

39.166 

30 

39.044 

70 

39.177 

3S 

39.057 

75 

39.185 

ao 

39.070 

80 

39.191 

35 

39.064 

85 

39.195 

40 

39.097 

90 

39.197 

4a 

39.111 

Or,  if  the  trsTeller  has  leamt  to  count  geconds  regularly,  he 
mm  measure  time  by  countins. 

Time  mar  bIbo  be  counted  by  the  pulutions,  which,  for  a 
man  in  health,  are  usually  75  in  a  mmute. 

Hours  may  be  measured  by  the  numing  of  sand  or  irop- 
piiig  of  water,  as  we  shall  presently  explain. 

TO  CONBTBDCT  4  MAKE-SHIPT  SUN-SIAL. 

Supposing  the  trBveller's  watch  to  hare  got  broken,  or  to 
be  lost,  he  will  find  it  very  adrantageous  to  be  able  to 
construct  a  sun-dial.  There  are  a  great  rariety  of  dials, 
we  shall  only  mention  the  two  simplest. 

Draw  on  a  card,  or  on  a  flat  ooard,  or  on  a  piece  of 
paper  pasted  to  a  board, 
or  on  apiece  of  sheet  cop- 
per  or  lead,  or  on  a  piece 
of  slate,  a  tile,  or  any  flat 
mrface  that  may  be  easily 
mored,  three  concentric 
circles  as  in  the  figure; 
the  outer  being  a  few 
inches  in  diameter  if  the 
jial  is  to  be  stationery,  and 
imaller  if  it  be  required  to 
be  portable.  Divide  these 
into  twenty-four  equal  parts  for  the  hours,  and  each  of  these 


r 
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parts  into  four  for  the  quartora.  Make  the  top  and  bottom  the 
twelve  o'clock  Uiiei  ;  Uie  right  and  \ett  the  six  o'clock  linei; 
•nd  (Vom  the  twelve  at  top,  go  round  «ith  the  other  num- 
bers from  left  to  right  as  in  the  figure.  \ow,  fix  up  in  the 
middli-,  and  pcrpcndicnlarty  with  the  plane  of  the  dial,  a  wire 
or  thiu  wooden  rod,  and  your  dial  is  made.  It  must  no« 
be  sat  ;  thia  ia  done  by  raising  the  plane  of  the  dial  as  muif 
d^reM  as  form  the  compliment  to  the  height  of  the  pole; 
thus,  if  the  latitude  of  the  place  be  35  desrees,  the  compli- 
ment will  be  55  degrees  ;  or  in  other  words,  tilt  up  the  dial 
so  that  the  stile  or  wire  may  make  an  aogle  with  the  horiioa 
equal  to  the  elevation  of  the  pole.  At  the  same  time,  the 
twelve  o'clock  lines  must  be  exactly  on  the  plane  of  the  me- 
ridian. This  dial,  which  is  called  an  equinoxial  dial,  in 
order  to  be  universally  applicable,  must  be  marked  on  both 
sides,  and  the  stile  made  to  go  through,  otherwise  it  will  onlj 
serve  in  the  northern  hemisphere,  from  the  22nd  of  March, 
to  the  2lst  of  September. 

The  next  dial  we  shall  mention  is  the  horizontal  dial,  aod 
is  thus  constructed.  Draw  the  concentric  circles  as  befoit 
directed,  and  through  the  centre  E  of  this  circle  a  line  C  A 
for  the  twelve  o'clock  line.  Choose  a  point  C  on  the  line 
C  A,  and  a  little  above  the  centre  E  of  the  concentric  cin 
cles,  and  through  this  point  draw  a  line  perpendicular  10 


C  A  and  this  will  be  the  six  o'clock  lines  ;  now  draw 

the  centre  E  a  line  D  E  F  perpendicular  to  C  A.  This  dow,   , 

draw  ftom  the  point  C  a  line  C  B,  making  with  C  A  mw-   i 
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?le  equal  to  the  height  of  the  pole  or  latitude  of  the  place, 
Ir  open  your  compaases  to  the  chord  of  60  degrees  and 
describe  with  this  as  a  radius  the  arc  A  B.  Then  take  the 
chord  of  the  latitude  and  set  it  off  from  A  to  B,  and  draw  the 
liue  C  B  for  the  stile,  of  which  you  thus  obtain  the  true  form. 
Set  one  leg  of  your  compasses  in  £,  and  take  the  neareat 
distance  to  the  line  C  B  or  stile's  height,  and  turning  the 
compass,  mark  with  this  distance,  the  point  H  on  the  line 
C  A.  On  H  as  B  centre  draw  the  quadrant  G  E,  and  divide 
it  into  six  equal  parts,  and  each  part  into  four  for  the  quar- 
ters. La;  a  ruler  to  H  and  to  those  equal  parts  in  the  arch 
severally,  and  where  the  ruler  cuts  the  line  D  K  F,  the  points 
are  those  through  which  the  hour  lines  must  pass.  Then  lay 
the  ruler  to  the  point  C,  and  to  those  marks  on  the  line 
D  £  F,  and  draw  the  hour  lines.  Set  off  the  same  distances 
on  the  line  D  £  F  from  £  to  F,  and  draw  the  morning  hour 
lines.  Those  before  six  in  the  morning  and  after  six  in  the 
evening  are  drawn  by  containing  the  same  hour  lines  beyond 
tbepoint  C. 

To  set  this  dial  truly,  the  plane  of  the  dial  must  be  hori- 
zontal and  the  stile  lixed  upon  it  in  a  vertical  plane,  and  the 
line  C  A  must  be  in  the  meridian.  For  the  norizontal  set- 
ting of  the  plane,  and  for  the  angle  of  the  stile,  a  quadrant 
may  be  used.  It  is  evident  that  no  dial  can  be  constructed 
if  the  latitude  of  the  place  be  not  known,  we  must  also  re- 
member of  the  dial,  non  nui  ccBlesti  radio. 

TO  CONSTBUCT  A  MAKE-SHJFT  «rADBANT, 

From    a  point  A   on    a  flat  board,    or  other  thin   but 
inflexible    body,    draw    a 
line    A  B,    and  from  this 
same     point     A     another 
line  perpendicular  to  A  B. 

SDy  folding  paper,  if  you 
ave  no  better  means). 
From  A  as  a  centre,  de- 
scribe the  arc  B  C,  which 
divide  into  90  parts  for 
degrees;  suspend  a  weight 
by  a  string  from  the  point 
A  and  your  quadrant  is 
made.  If  you  stick  two 
bits  of  card  at  the  extremi- 
I  ties  of  the  edge  C  A,  (tak- 
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ing  care  tliat  this  edge  be  paraUel  ta  A  C,)  «nd  make  holts 
in  them,  for  sights,  your  quadrant  will  be  very  useful  in  taking 
angles  of  elevation  or  depression. 


TO   UAXB  A  SAKD-0LA8S,   OR 

The  dial  is,  of  course,  useless  without  the  sun,  ^^ 
but  having  one,  for  want  of  a  watch,  the  traveller  II 
can  profit  by  the  presence  of  the  huh,  to  construct  ^^ 
a  make-shifl  hour-glass.  Take  fine  waabed  sand,  and  V^ 
when  quite  diy,  put  it  into  a  bottle,  cover  the  neck  jf\ 
of  the  bottle  with  a  piece  of  bladder,  in  which  I  I  1 
make  a  small  hole  sufficient  for  the  sand  to  tail  gently  I JL 
through;  observingnow  the  indication  of  the  dial,  re-  ISJ 
verse  the  bottle  over  some  receiver,  and  let  the  sand  run  out 
for  an  hour  exactly,  then  stop  it  by  reversing  the  bottle.  Now 
put  the  sand  run  out  into  a.  phial  that  will  just  contain  it, 
and  close  the  neck  by  the  same  or  some  other  piece  rf 
bladder,  having  a  hole  of  exactly  the  same  size,  and  the 
running  out  of  this  sand  will  measure  one  hour  exactly.  If 
it  be  required,  however,  to  measure  a  longer  time  by  thi» 
means  another  bottle  similar  to  that  containing  the  und 
should  be  reversed  on  it,  neck  to  neck,  and  then  fastened  to 
that  the  bladder,  or  paper,  or  other  covering,  with  the  bde 
may  serve  as  a  diaphragm  between  them,  so  that  the  wfaok 
m^be  rapidly  turued  as  in  a  common  bour-glaaa. 

The  ruruiing  of  sand,  it  must  be  observed,  b  a  muA 
better  measure  of  time  than  the  dropping  of  water,  for  of 
the  former,  equal  quantities  run  out  in  equal  times,  wbsl* 
ever  be  the  height  of  the  column  of  sand  above,  whcrtu 
in  water,  the  rapidity  of  the  running  decreases  as  the  pres- 
sure becomes  less  by  a  diminution  in  the  height  of  the 
column.  Nevertheless,  as  it  may  be  more  convenient  in 
some  cases  to  use  a  Clepsydra  or  water  measure,  it  may  ht 
made  in  this  way — 

To  eoiutruel  a  Clepsydra. — ^Take  a  vessel  containing  • 
sufficient  quantity  of  water  to  serve  for  twelve  or  Iweclj- 
four  hours,  and  make  a  small  hole  in  the  bottom  of  it,  so 
that  the  water  may  fall  in  drops,  place  under  this  tmmI 
another  to  receive  the  water,  and  after  the  water  has  flow*d 
for  half  an  hour  by  the  dial,  mark  the  height  to  which  tlw 
water  has  risen  in  the  lower  vessel,  do  the  same  for  the  nfit 
half  hour,  and  so  on,  and  let  these  marks  be  numbered  j,  't 


1  J,  2,  &c.  The  upper  vessel,  in  the  beginniag  of  the  ope- 
ntion,  that  is,  every  time  it  is  filled,  muHt  be  (illed  to  the 
came  height  exactly.  Observe  also  to  place  the  Clepsydra 
out  of  the  Bun's  direct  raya,  and  out  of  the  wind,  ao  as 
to  have  as  little  error  aa  possible  from  evaporation. 


We  Iinow  of  no  way  of  effecting  this  but  by  the  know- 
ledge of  certain  vegetable  or  other  natural  phenomena. 
Thus  certain  flowers  open  and  close  at  stated  hours,  but 
these  must  be  known,  and  only  oue  at  a  time  perhaps  can  be 
(iMind  in  any  one  locahty,  and  very  often  not  even  one. 


TO   FIND   OHKS    ViY  WITHOUT  COMPASS, 

Over  a  plain,  by  day, — Find  the  meridian  line  by  one  of 
the  methods  we  have  indicated  ;  draw  a  large  circle  on  the 
grouud,  and  divide  it  into  sixteen  or  thirty-two  parts,  as 
may  be  requisite  ;  set  up  a  staff  in  the  direction  you  want  to 
go,  and  observe  what  objects,  auch  aa  tutls  of  grass,  stones, 
trees,  &c.,  lie  in  the  exact  line,  and  direct  your  course  by 
them,  as  already  explained,  If  no  natural  objects  exist,  set 
up  staves,  or  place  stones  or  men  in  the  required  direction. 
Êy  night,  mark  the  line  by  fires  or  by  men  with  lighta. 

If  any  impassible  object  should  occur,  the  direction  may 
still  be  preserved  by  the  following  process: — ■ 

Having  arrived  at  A,  near  the  obstacle,  plant  a  staff,  and 
rmmd  it,  aa  a  centre,  trace  a 
circle  ofagiven radius;  then 
direct  a  line  towards  B,  and 
measure  the  chord  a  h;  ar- 
rived at  B,  where  the  object 
ia  cleared,  set  a  stalf  in  B, 
and  round  it  trace  a  circle 
with  the  same  radius  as  was 
used  at  A,  On  this  circle 
measure  from  the  continua- 
tion of  the  line  A  fi,  a  chord 
a*  b',  equal  to  a  b,  and  set- 
ting up  a  staff  at  b\  the  line 
B  o    will   be  in  the   same 
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direction  as  A  i.  If  the  point  B  is  very  fer  out  of  ll» 
direct  line  A  b,  you  may  get  nearer  the  continuatiou  otthM 
line,  by  striking  off  in  the  line  B  c,  after  measuring  the 
chord  b'  e.  Arrived  at  C  describe  the  circle  as  before,  «md 
from  the  continuation  of  C,  mark  off  the  chord  c'  d.  and  Uw 
line  C  d.  will  be  the  direction  in  which  to  proceed. 

It  is  strongly  recommended  in  traversing  extensive  pUii» 
where  there  are  no  objects  to  serve  as  land  marks,  to  set  up 
such,  as  you  proceed,  and  at  distances  visible  the  one  frdn 
the  other,  for  then,  if  it  be  impossible  to  proceed,  the 
shortest  way  back  may  be  easily  traced, 

Throuyh  a  leood. — ^To  proceed  in  agi  ven  direction  throuth 
a  wood  is  no  easy  matter,  and  the  difficulty  increases  with  Ue 
thickness  of  the  wood.  The  only  way  is  to  set  upmariuÎDtlie 
direction  as  far  as  they  can  be  seen,  that  is  to  say,  wherevei 
in  the  line  any  two  may  be  seen  from  a  third  ;  and  when  wy 
trees  intervene,  proceed  thus  ; — 
Suppose  A  B  to  be  the  direction 
interrupted  by  the  tree  at  B;  look 
to  the  right  and  left  where  you 
can  sec  larthest.  Suppose  it  lo 
be  on  the  left  at  G,  three  steps 
from  B  ;  set  up  a  mark  there  and 
one  behind  it  at  D,  also  at  three 
paces  from  the  line  A  B,  then 
proceed  in  the  direction  D  C  on 
to  £,  or  till  some  other  interrup- 
tion, when  the  same  process  must 
be  repeated.  Note  always  how 
many  paces  have  been  taken  lo  the  right  or  left,  and  can- 
celling them  as  ofti;n  as  possible  by  taking  alternately  on 
either  side,  as  far  as  it  can  be  done.  This  process  is  ex- 
ceedingly slow,  but  there  is  no  better  that  we  know  of, 
when  deprived  of  a  compaaa.  If  the  traveller  hsv»  » 
watch,  he  may  know  his  direction  at  noon-day  by  ths 
shadows,  but  this  wilt  only  serve  him  as  a  rectification  of 
his  route.  Little  can  be  learned  in  a  thick  wood  of  th« 
points  of  the  compass,  by  observing  the  trunks  of  the  tree», 
for  they  are  too  sheltered  from  the  effects  of  prevtiliog 
winds  lo  afford  any  indications,  an  experienced  eye.  how- 
ever, may  discern  a  general  inclination  of  the  tops  of  tlw 
trees,  occasioned  by  tlie  prevailing  winds,  and  lois  tome- 
times  affords  a  good  clue  to  following  a  particular  ct}Ui>r 
through  a  forest . 
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In  going  into  a  wood,  it  is  recommended  either  to  break 
branches  off  ttie  underwood,  or  twist  them,  or  make  some 
other  marks  bj*  which  you  may  retrace  your  steps. 

In  a  eavem,  or  intricate  subterrajiean  passage. — The 
grand  object  of  solicitude  on  entering  a  cavern  or  aubtcrra^ 
Dean  passage  U  to  be  able  to  find  the  way  out  again.  For 
this  purpose  a  clue  of  strong  cord,  and  of  sufficient  length 
should  DC  provided.  When,  after  entering,  you  begin  to 
Jose  the  daylight,  then  fasten  one  end  of  your  hne  firmly  to 
some  large  stone  or  otherwise,  in  such  manner  that  it  may 
not  slip,  and  unwind  as  you  proceed  ;  but  as  the  line  may 
by  some  accident  get  broken,  or  be  maliciously  detached,  so 
as  to  render  it  useless  as  a  means  of  extrication,  other 
marks  should  be  made.  Thus  marks  of  this  form  <C  niay 
Jk  made  on  the  walls  of  the  cavern  or  passage  by  the  smoke 
of  the  candles  or  torches,  the  point  showing  the  direction 
which  to  proceed  on  reluming,  remembering  also  to 
the  marks  so  that  one  may  always  be  seen  from  an- 
;  or  three  stones  may  be  placed  in  a  line  on  the 
lund,  every  here  and  there  ;  or,  if  the  soil  be  soft  una  no 
I  be  found,  scratch  a  line  on  the  ground.  At  the 
and  bottom  of  every  precipitous  descent  which  you  have 
pass,  a  distinct  mark  should  also  be  made,  and  also  at  the 
^es  of  e\-ery  turu.     It  need  hardly  be  recommended  to 


rovide  matches  of  some  sort  or  other,  o 
r  obtaining  a  light. 


el,  fiic, 


TO   CLIMB   TRKES. 


9  often  necessary  for  travellers  to  climb  trees,  either 

■  Jbr  looking  round,  or  to  pass  the  night  in  security  from  wild 
f  "beasts,  or  for  concealment,  &c.     Hence  the  following  in- 

■  ■tructions  may  be  acceptable.  If  the  trees  have  no  branches, 
Fnich  as  palm  trees,  they  maybe  climbed  with  comparative 

■  inae,  by  the  following  process. — Take  a  strip  of  linen  or 
P.two  towels,  or  strong  fwndkerchiefs  tied  together,  and  form 
"'ft  loop  at  each  end  for  the  feet  to  pass  tisht  into  without 

going  through  ;  or  for  want  of  such  material, make  a  rope  of 
gt^iSB  or  straw  in  the  same  way.  The  length  should  be  such 
as  to  embrace  a  little  more  than  half  of  the  diameter  of  the 
trunk  to  be  climbed,  {palm  trees  are  seldom  of  great  girth). 
Now,  being  at  the  foot  of  the  tree,  fix  the  feet  tight  into  the 
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loops,  and  opening  the  legs  a  little,  embrace  the  tree  uhigh 
up  aa  you  can  ;  raise  yourlegs,  then  preasing  the  cord  againil 
the  tree  with  your  feet,  attind,  as  it  were,  in  your  stirrop*, 
and  raise  your  body  and  arms  higher  ;  hold  fast  again  by  tut 
aims,  open  the  legs  again,  and  raise  them  a  stage  higher, 
and  so  on  to  the  top.  The  descent  is  effected  in  the  ssoe 
way,  reversing  of  course,  the  order  of  the  movementa.  Tbt 
ruggednesa  of  the  bark  and  the  weight  of  the  body  pres&inj 
djagnnally  across  the  trunk  of  the  tree,  prevent  the  rope 
from  slipping.  Any  thing,  provided  it  be  strong  enough,  ta 
better  than  a  round  rope,  which  does  not  hold  so  (asL  A 
little  practice  will  soon  render  perfectly  easy,  this  mode  of 
climbing. 

Trees  having  branches,  but  of  which  the  lowest  is  of  con' 
aiderable  height,  may  he  ascended  thus. — Having  a  ttrong 
rope,  at  least  twice  as  long  as  the  branch  to  be  reached  il 
high,  keep  one  end  in  the  hand,  and 
by  means  of  a  stone  tied  to  the  other 
end,  throw  this  over  the  branch;  or 
if  it  be  too  high,  and  you  have  the 
means,  fasten  a  long  twine  to  an 
arrow,  and  shoot  it  over  the  branch, 
then  fastening  one  end  of  your  rope 
to  this  twine,  draw  it  over  the  branch. 
Now  fasten  to  one  end  of  it  hrmly  bo  as 
not  to  slip,  a  strong  stick,  about  two 
feet  long,  with  a  notch  in  the  middle. 
Seat  yourself  across  this  stick,  so  as 
to  have  the  rope  come  up  from  be- 
tween  your  legs  in  front  of  you  ;  now 

the  rope  above  your  head,  and  draw  yourself  up.  Thii 
mode,  though  extremely  simple,  requires  a  little  practice, 

by  pulling  too  hard,  or  leaning  back,  the  legs  are  tilted 
id   ■       ■     ' 


e  the  oth. 


up 


I  the  climber  comes  to  the  ground. 


TO   CX.IUB    OR   DESCEND   PBKCIPICKS,  StC. 

The  mode  just  indicated  may  be  sometimes  employed  for 
ascending  and  descending  precipices,  if  they  be  studded, 
aa  is  often  the  case,  with  projecting  trees.  The  deiwml 
particularly,  raxy  odeu  be  rendered  easily  pmctJcable  by  àà 
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means,  when  it  would  otherwise  be  impossible,  and  escape 
from  confinement  may  aometimes  be  effected  in  this  way. 
In  all  cafes,  the  rope  should  be  of  sufficient  strength,  and 
the  object  round  which  it  ia  thrown,  and  against  which  it 
rubs,  must  not  be  angular  and  sharp.  Rounded  and  weather- 
worn, but  solid  rock,  will  do,  but  angular  or  splintery  rock» 
will  not. 


|a:TO   PASS  à 


E^  It  not  unfrequently  happens  that  an  object  over,  or  to 
which,  tliu  traveller  would  pass  a  rope,  ia  tooHiigh  or  toO 
distant  for  him  to  throw  it.  In  tbis  case  he  must  employ 
his  ingenuity.  Thus  a  stone  may  be  thrown  a  great  way  by 
means  of  a  sling,  than  which,  nothing  is  easier  to  construct. 
Let  then,  a  long  twine  be  coiled  up  on  the  ground,  having 
one  end  fastened  to  the  rope  to  be  passed,  and  the  other  I 
end  made  fast  to  the  stone  thrown  by  the  sling.  Or  without  1 
a  sling,  ^ten  a  stone  to  one  end  of  the  twine,  and  turning 
it  a  few  times,  so  as  to  communicate  a  sufficient  ccntriAigal 
force,  hurl  it  from  you.  If  the  object  he  vertical  and  the 
base  accessible,  you  will  get  back  the  stone  end,  which  will 
come  down  by  ita  own  weight,  if  you  let  out  the  coil.  If 
the  object  be  distant  and  inaccessible,  some  other  person 
must  be  at  the  place  to  siezc  the  twine,  and  by  its  means 
fmXl  the  rope  over.  We  need  hardly  say  that  thicker  ropes 
may  successively  be  bent  on,  and  passed  over  if  needful. 
An  arrow  shot  from  a  bow  may  be  also  used  to  pass  a  twine 
lo  the  top  of  a  precipice  or  tower,  across  a  stream,  a  small 
river,  8tc.  A  kite,  if  the  wind  be  fevourable,  answers  very 
well,  and  may  be  immediately  made  with  a  newspaper,  or  a 
Bijuare  ol'^/uzeii  linen,  &c.,  and  two  cross  reedB,cane,  or  slips 
of  wood.  When  we  say  that  in  order  to  employ  a  kite,  the 
wind  should  be  favourable,  we  do  not  mean  that  it  is  re- 
quired lo  blow  ejfactly  in  the  direction  we  want  to  send  the 
kite,  for  by  means  of  two  belly-bands,  at  right  angles  to 
each  other,  the  kite  may  be  so  braced  as  to  go  many  points 
'     n  the  wind. 
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TO   JCUP  WIDE   DITCHES. 


VeiT  wide  ditches  or  small  Btre&ms,  may  sometimet  be 
|>B88eu  b;  using  a  long  pule,  this  is  held  in  the  huids  sod 
iiekr  the  top,  the  right  hand  uppcnnust.  A  shoft  run  it 
then  Ukcn,  and  upon  coming  near  the  brink,  the  lower  eul 
of  the  pole  is  directed  to  the  middle  of  the  ditclt,  vhile  ht 
who  holds  it  firmly,  springs  at  the  same  instant  upwards 
and  forwards,  by  which  he  is  carried  over  iu  an  are  of  s 
circle,  of  which  tlie  pole  is  the  radius.  To  be  dexteroot 
at  this  feat  renuixes  some  practice.  The  Dutch  are  giwil 
adepts  at  this. 

TO   SEEK    POn   FOBDS. 

Fords  must  always  be  sought  in  the  widest  part  of  a  riw, 
or  in  the  diagonal  line  that  joins  the  salient  angle  of  oat 
side  of  the  stream,  to  the  sahent  angle  of  the  other  side 
and  uot  from  the  salient  angle  of  one  side,  to  the  opposOt 
re-entering  angle.  Fords  for  persons  on  foot,  ahauld  oOL 
exceed  three  feet,  and  for  horses  four  feet,  for  camels  fini 
feet.  These  are  the  extreme  depths,  and  if  the  current  b« 
strong,  one  foot  should  be  deducted  from  these  depths.  When 
a  large  caravan  has  to  pass  a  ford,  it  is  sometimes  SdudiI  to 
be  practicable  only  for  the  first  that  go  over;  for  these  Sir 
up  the  bottom,  and  the  sand  bo  moved  is  carried  away,  sod 
tlie  ford  deepened,  so  as  to  be  no  longer  passaUe. 


Si 

Bnfl 
It»  I 


The  obstruction  of  a  river  is  always  a  serious  impedimud 
to  the  progress  of  travellers,  whether  they  be  wandenm 
alone,  or  be  in  a  large  or  small  party.  And  here  we  canlrt 
help  observing  how  very  necessary  it  is  that  every  tr^velW 
should  be  a  good  swimmer.  But  though  the  traveller  ms)' 
be  able  to  swim,  it  may  be  of  importance  to  him  to  Kcut* 
his  papers,  his  watch,  or  instruments,  his  gun  and  powdcTi 
and  even  his  clothes  from  wet.  He  must  therefore,  con- 
struct s  little  raft  of  branches,  or  reeds,  or  anything  flmtsbl» 
he  can  get,  and  on  this  erect  securely  a  little  stage,  on  which 
to  put  his  clothes,  capers,  &c.,  and  by  meuu  of     "~' 
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^  r  otherwise,  for  want  of  a  rope,  drag  hia  raft  otter' 
1  while  twimming  over.  When  ihere  iaa  parly  they  are 
probably  provided  with  many  objects  which  may  help  them 
in  the  construction  of  a  raft  to  carry  ail  across.  In  swim- 
niing  a  river  with  a  horse,  the  better  plan  is  to  He  in  the 
water,  and  holding  light  by  the  lower  part  of  the  mane  with 
the  left  hand,  allow  the  horse  to  drag  you  along,  keeping 
the  body  stretched  out  straight,  and  assisting  yourself  with 
the  movement  of  the  right  hand  and  aim.  The  cow-herd 
of  the  Nile  crosses  this  stream,  seated  on  a  bundle  of  straw 
and  dragged  across  by  hia  swimming  cow,  of  which  he 
holds  the  tail.  Sometimes  this  river  is  crossed  on  a  raft  of 
inverted  earthen  pots,  or  on  an  iudated  goat's  hide.  In 
tropical  countries,  where  sharks  or  crocodiles,  or  other 
dangerous  animals  inhabit  the  water,  the  crossing  on  a  raft 
should  always  be  preferred,  if  practicable,  to  swimming. 
Crossing  astride  on  a  rounded  log  is  always  hazardous  for 
one  who  cannot  swim,  for  it  is  very  apt  to  roll.  Thia  incon- 
venience is  avoided  by  fiisteniug  two  logs  together,  in  a 
parallel  direction.  It  may  be  observed  that  as  the  specific 
gravity  of  the  human  body  is  not  very  different  from  that  of 
»«ter,  a  very  little  is  required  to  bear  the  body  up. 
itring  of  small  faggots  or  rushes,  iiistened  round  the  body 
inder  the  arms,  is  quite  sufRcient. 


I 


B  SOUND,  NIOHT  A 


isoftennccessary  to  make  signals;  thismay  bedone  in  a 
raiiety  of  ways  and  applied  to  a  variety  of  purposes.  Travel- 
ers are  sometinies  sO  circumstanced,  as  to  have  occasion  to 
sommunicate  resolutions  in  presence  of  their  enemies,  which 
t  would  be  unsafe  to  do  by  word  of  mouth,  lest  they  should 
>e  understood.  Preconcerted  signals  should  therefore  be 
lereed  upon,  of  a  kind  easily  understood  by  the  party,  and 
niicb  shall  create  no  suspicion,  as  particular  positions  of  the 
injurs,  the  hands,  the  arms,  the  feet,  and  legs.  These  po- 
itioDs  may  be  taken  with  apparent  unconcern,  and  as  if  acci- 
lental, scratching  or  rubbing  some  particular  part  of  the  face 
trbody  with  one  or  the  other  hand,  with  one  or  other  fiti- 
{;er,  and  in  all  cases  there  must  be  an  answer  signal  to  show 
hat  the  one  made  has  been  understood.  Signals  to  convey 
ntelligence  at  a  distance,  may  be  made  by  tnght  or  sound  ; 
"U  regard  to  sight  for  day  signals,  men  may  be  placed  at 


^ 
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such  a  (lùtaucc  »  to  see  each  other's  movonenU  diatinctly. 
wud  then,  by  th«  positions  of  the  aims,  convey  inlelUgence 
very  quickly  to  a  distance  so  much  the  greater  as  the  num- 
ber of  mea  is  greater.  Each  um  may  be  placed  in  fmu  <hf- 
fereut  positions  \  —  /  |  Thus  you  have  eight  signsh. 
and  by  using  both  anus  togethei,  a  combination  of  Butefn 
more  may  be  obtained.  These  twenty -four  signals  axe  inf- 
ficicitt  for  communicating  every  thing  important  ;  it  beios 
uiderstood  that  such  a  tulegraph  ia  only  established  for  « 
particular  purpose,  none  but  the  first  and  last  person  new 
understand  the  signals,  the  inten&ediate  individuals  beiif 
only  repeaters;  or,  in  tlm  case,  mere  machines.  A  similu 
AVstcm  may  be  adopted  at  night  by  means  of  lantenis,  *ilti 
this  advantage,  that  as  the  lights  may  be  seen  at  a  great  dii- 
tance.  fewer  men  are  required,  or,  what  is  the  same  thiiç. 
the  same  number  of  men  can  convey  the  intelligence  mucii 
further.  Be  it  observed,  however,  that  as  the  position  ofthc 
arms  cannot  be  distiuguisbed  at  night,  it  will  not  do  to  appiv 
the  system  of  the  same  sigmls  nith  a  tantem  in  cechhaud. 
for  at  night,  all  but  five  of  the  twenty-four  arm  aignals  woold 
be  confounded.  It  is  therefore  necessary  with  lanterns  W 
have  a  bar  of  wood  fixed  to  an  upright  pole,  in  such  a  nj 
that  the  bar  may  revolve  upon  its  centre  in  a  veiiicJe  plane  : 
now  four  different  positions  may  be  given  to  this  bar,  and  by 
a  combination  of  lour  lamps,  forty-seven  signals  may  oe 
made.  The  plnn  might  also  be  adopted  in  the  day  ûme  by 
HUipending  in  the  same  way,  balls  of  grass,  or  buodlet  of 
dark  twigs,  &c.  As  for  the  lanterns,  the  number  rrijuiKd 
would  be  greater  than  travellers  usually  have  with  them,  alKl 
generally  speaking,  tlierc  are  few  occasions  where  such  • 
telegraph  is  required  :  mostly  a  einglo  sigital  is  all  thai  i*  re- 
quired for  some  special  porpose,  aud  this  will  be  diffân»t 
according  to  the  distance,  and  whether  it  be  day  or  ni^ 
A  black  kite,  or  a  kite  with  a  dark-coloured  handkerchitC  si 
the  tail  may  be  set  up  for  a  day  signal,  and  a  kite  with  ■  Lu- 
tern  at  the  tail  for  a  ni^t  signal.  The  writer  once  set  up» 
kite  in  a  dark  night  with  two  port  fires  spliced  into  one,  awi 
a  slow  match  fixed  to  the  tail  ;  when  at  a  great  height,  it 
took  fire  aud  burned  twenty  minutes  like  a  most  briUis£( 
meteor,  which  was  noticed  by  many  persons  sovitral  buI«* 
off.  Rockets  are  easily  made,  and  are  a  good  night  s^fci'*'- 
but  it  is  necessary  to  keep  a  good  lookout  for  tbom,  or  lb*; 
may  be  unseen.  The  same  may  be  said  of  the  kil«,  but  ti>Bn 
it  burns  mucU  V<wgcT ,  ui  all  cases  we  repeat,  the  signal  IDM< 


509 


^  e  anaw^rcd.  For  shorter  âistancea,  the  firing  of  muskets 
or  piatnU  may  be  uacd,  or  the  ringmg  of  a  bell,  &c,  While 
sfieaking  of  signals  we  cannot  help  reminding  the  reader 
of  a  signal  once  eniployed  with  success,  in  we  forget  what 
battle,  we  think  the  battle  of  Fleums,  of  mechanically  turn- 
ing the  sails  of  a  windmill  in  a  direction  contrary  to  the 
natural  one,  it  was  of  course  preconcerted  and  escaped  the 
notice  of  all  but  the  parties  concerned.  We  cannot  close 
this  article  on  signals,  which  many  may,  perhaps,  think  su- 
perfluous without  recommending  all  travellers  to  be  provi- 
ded with  a  small  shrill  whistle  or  a  horn,  by  which  signals  of 
recognition  or  assembly  may  be  given  in  the  dark,  or  in  wan-. 

faffing  through  woods  or  over  mountains. 


There  is  nothing,  perhaps,  more  essential  to  the  traveller 
than  to  procure  potable  water.  In  cultivated  plains,  water  is, 
of  course,  always  to  be  had,  and  in  mountaia  districts  it  may 
generally  be  procured  by  looking  for;  tliough  all  kinds  of 
mountains  are  not  alike  in  this  particular.  Thus,  in  primitive 
soils  or  granite  rocks,  kc.  there  will  be  found  many,  but  small 
springs,  and  their  waters  pure,  limpid  and  wholesome.  In 
secondary  limestone  countries,  on  the  contrary,  springs  will 
be  more  rarely  met  with,  but  those  which  exist,  will  be  found 
to  be  very  abundant,  and  their  waters,  though  Umpcd,  less 
pure  and  wholesome,  by  reason  of  a  portion  of  dissolved 
lime,  and.  probably,  other  mineral  matter  with  which  calca- 
reous  formations  sometimes  abound.  In  stratified  rocks, 
springs  should  be  looked  for  on  the  side  towards  which  the 
strata  dtp  ;  but  it  is  chiefly  in  barren,  sandy  tracts,  that  the 
«rant  of  water  is  most  keenly  felt,  and  that  this  essential  ar- 
ticle is  most  difficultly  obtained.  In  such  places,  water 
muat  be  sought  wherever  there  is  an  appearance  of  vegeta- 
tion though  this  does  not  always  prove  the  existence  of  water, 
as  certain  plants  require  no  more  moisture  than  what  is  sup- 
plied to  them  by  the  circumambient  air.  At  other  times, 
however,  though  no  water  be  visible,  it  may  be  found  where 
there  is  vegetation  by  digging.  We  need  hardly  say  that  it 
is  more  likely  to  be  met  with  in  hollows  thtm  elsewhere,  and 
ttt  a  leas  depth  below  the  soil  at  the  edges  of  a  plain,  than 
Dearer  its  centre.  Water,  Uiougb  found,  is  not  always  drink- 
In  such  case  it  may  sometimes  be  distilled  by  a  sim- 
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pie  adaptation  of  pots,  so  as  to  fonn  an  alembic,  or  wilhi 
sinelp  pot,  by  strctcliing  over  it  a  cluth  to  imbibe  the  aUam. 
and  wringing  thiB  out  The  qimntity  thus  procured  wiU  of 
courxi.'  not  be  great,  but  a  few  mouthfms  of  drinkabk 
water  is  all  tliat  is  required  to  austjiiii  the  Ailing  stn^ngth 
of  the  nearly -exhausted  traveller.  Very  ptire  wnter  tn»j 
Bometimes  be  obtaiaed  by  cotltrcting  the  dew  in  a  ki;n 
oil  skin  or  waxed  cloth,  stn^lehed  out  for  the  purpose  on 
the  ground,  and  somewhat  raised  at  the  coroers,  su  as  to 
have  a  concave  «urfece.  Rain  wator  may  be  caught  in 
the  same  way;  or,  what  b  still  better  for  rain  ««tn, 
,  stretch  a  large  permeable  cloth,  but  rather  loosely,  by  ^ 
four  corncTH,  ^tening  them  to  four  poles  ;  place  a  sUhw 
or  other  heavy  body  in  the  centre  of  the  cloth,  which 
will  draw  this  centre  downwards  in  a  point;  below  ttà 
centre  place  a  vewel  to  receive  the  water.  Ail  the  rain 
which  fallB  on  the  cloth  will  run  down  to  the  centre  ud 
&I1  thence  in  a  stream  into  the  receiver.  An  umbrelb 
reversed  will  catch  water  enough  into  a  vessel  ti>  MtiiQ' 
one  or  more  persona  according  to  the  duration  of  Iw 
shower. 


The  great  impurity  of  the  water  frequently  met  whh  by  In- 
vellers,  is  one  of  the  most  distressing  circumstances  to  «bich 
they  are  exposed.  When  water  is  salt  or  bitter,  or  rend«T«l 
disagreeable  by  any  soluble  substauces  it  may  contain,  ihcK 
is  no  other  way  of  rendering  it  palatable  tlian  by  dntilb- 
tion,  a  process  wliich,  in  some  cases,  may  be  rvaonei  tOi 
though  very  rarely,  because  the  proeean  ia  slow,  wad  ert» 
in  its  simplest  form,  that  of  a  pot  and  a  cloth,  as  ve 
bave  aJready  stated,  or  of  a  tea  kettle  and  a  bottle,  can- 
not always  be  performed,  for  wmit  of  even  such  appa- 
ratus. Impurities,  mechanically  suspended,  may  be  in  pot 
got  rid  of  by  filtration  through  liuen,  and  thia  will  do 
very  well  sometimes,  but  when  a  rather  numeroua  paityt 
or  caravan,  is  encamped  for  some  hours  or  days  nnr  a 
muddy  pool,  the  following  method  for  having  clear  wiCtr 
may  be  adopted. 

Take  a  cask  or  a  box,  perforate  the  bottom  and  the  aide) 
to  the  height  of  three  or  four  inches,  with  a  great  nualwf 
of  holes  of  a\iou.l  %  (\v\a.T\;cT  of  an  inch  diameter.   Place  tu  Hw 


'^ 


n  a  layer  of  straw,  or  grass,  t 
or  any  thing  of  like  kJnd,  bo  as  to 
»ides  and  bottom  without  stopping  them  up,  then  throw  in  a 
layer  of  sand,  if  any  can  be  bad  clean  near  the  spot,  if  not,  it 
must  be  cleansed  by  washing.  Over  the  sand  place  another 
layer  of  straw,  fi&c.,  and  keep  all  down  with  sticks  and 
stoues.  Place  the  cask  or  box  thus  prepared,  in  a  pool 
mthin  two  or  three  inches  of  the  upper  edge,  and  to  this 
height  the  water  will  rise  in  the  box,  clarified  by  its  passage 
through  the  sand,  and  any  quantity  taken  out  is  almost  im- 
mediately replaced.  Care  must  be  taken  that  the  bottom  of 
the  cask  or  box  do  not  rest  on  the  muddy  bottom  of  the  pool 
or  river,  for  this  would  close  the  holes.  If  the  party  be  very 
large,  several  boxes  may  be  thus  prepared.  The  holes 
made  in  the  boxes  will  not  unfit  them  for  the  carriage  of 
many  objects,  and  they  may  be  repeatedly  used  for  the  pur- 
pose just  stated.  Or  place  in  the  muddy  water  a  close-tex- 
tared  bag,  keeping  it  stretched  open  by  means  of  hoops  or 
orOBB  sticks,  and  fixing  it  in  its  place  by  stakes. 

A  small  piece  of  alum  thrown  into  troubled  water  will 
clarify  a  very  large  jar  of  it  in  a  very  short  time,  as  is  well 
knowu  in  India,  where  it  is  a  common  practice.  Some  fetid 
waters  are  much  improved  by  being  boiled  before  they  are 


To  obtain  a  fire  is  oflen  as  necessary  to  the  traveller  as 
to  obtain  water,  and  is  sometimes  as  difficult.  A  fire  may 
be  kindled  by  a  variety  of  means,  as  with  instantaneous 
light  matches  of  various  sorts  ;  by  means  of  flint  and  steel, 
with  tinder  and  a  common  sulphur  match  ;  by  igniting 
gunpowder  ;  by  the  use  of  a  common  lens  or  a  metalUc 
reâector  ;  by  percussion,  compression  and  Iriction  ;  by  che- 
mical combustion,  &c. 

Of  the  instantaneous  light  matches,  whether  Lucifers  or 
Congreves,  uothing  need  be  said  but  that  they  arc,  particu- 
larly the  latter,  invaluable  to  the  traveller  ;  he  should  there- 
fore be  always  provided  with  Ihem;  they  must  be  kept  very 
dry  or  they  will  not  ignite  ;  care  must  also  be  taken  in  tra- 
velling, so  to  pack  them  that  they  be  subjected  to  no  fric- 
tiaa,  otherwise  they  may  take  fire  and  do  much  damage. 
The  tinder  used  with  flint  and  steel,  is  prepared  by  burning 
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«111  ngi  and  modienng  them  belbra  tbe;  ue  baratlPia 
aÂ  ;  ml  vakm  •alplnir  turtcbe*  a»  M  tnnd.  oi 
make  then  «oh,  it  ia  oeedleM  to  loake  tnxla-. 
aiMl  taaj  be  nwd  wtth  a  piece  of  ^maJtm* 
ksovn  to  aQ  antoken.  Aa  HtcMt  tiavejlen  aie 
oa*  ol  a  little  gmpowiltru,  peitwpa,  the  readiest 
tain  »  Ibc,  if  h«  hare  do  inatantaneoua  li;  ' 
When  dte  and  u  out  and  powerihl,  a  lena  or  a 
be  oaed  with  advaoia^  in  kindling  •  fire  ;  i 
narked  Ifaat  tbe  dariuer  the  «okwir  of  the  ao 
«niled  b^  this  meana,  the  readier  it  takes  fire. 
ttat  «  blarkwiiA  an  mako  a  piece  of  inniied 
■irâg'  rt  <B  hi*  «BTÎl  ;  but,  lowing  the  fiict,  i 
iâ»  Mfths  the  blackamith's  dexteritv  u  dûs  feat, 
nih,  tha  iaalniiiiiiili  at  fauid.  The  air-ayiinge 
kaffwa  toji  if  a  pwce  of  iokmUm  he  placed  xux 
Mb  ot  thn  iustiuiueDt  it  wQl  ignite.  Friction, 
k>o«a,  pmdnoea  beaL  and  nva^  «rein  the  habit  of  kinii- 
liac  firea  ïf  thia  ineana.  Two  pieces  of  hard  dry  wood 
lahtud  ln|i  Ihiii  till  they  emit  sparks  or  flame  ;  or  ihp  point 
iifafiiiii  iif  tiMil  ilij  ail  111  il  iIhiiiiI  iiilii  a  hole  porpoielf 
nade  in  saolber  piece  of  diy  wood,  «od  the  former  is  tbea 
Made  IB  le^aha  qaieklj  1^  nOiiiç  between  the  haiids  ;  diT 
Imvea  laA  o&ar  tamlj  combustible  matters  arc  heip» 
raand  dw  point  of  triakn  to  take  fire  readilr.  A  great 
1  oonbiaatiooa  extremely  simple  produce  in- 
;  bat  ianple  as  they  are,  the  tnrei- 
liK  (be  nquiate  ingredJeots. 


By  te  bed  of  a  mer  we  mean  that  port  of  its  cIub- 
mI  'w^icb  «  hahitnaUy  txider  water.  The  breadth  ot 
dM  bed  i^  frapM^  ^waking,  the  breadth  of  the  liver; 
lliDl^h  Ihia  B  iMailaaci  taken  ùoa  bank  to  bank  «Hitdl 
«Aw«3tc«edktfceaiduMy  width  of  the  stream.  TfaeArwiAk 
«rte  Kid  tike».  M|^  betaken  by  any  of  the  methods  w« 


b*b«dlhc».M»  1 
*  alraady  poiMsd  o 


■  atFl^OT  caUed  Beitm  Vowna. 
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The  <Upth  of  the  bed  most  be  taken  by  soundings  right 
across,  at  abort  intervals,  say  every  hundred  yarda.  These 
soundinga  will  show,  at  the  same  time,  the  slope  of  the  bed 
which  is,  be  it  remartted,  a  very  different  thing  from  the 
slope  of  the  surtâco  of  the  stream.  This  latter  may  bo  taken 
by  means  of  any  convenient  and  portable  level,  setting  it  up 
«Iwaya,  cloBe  to  the  water'*  edge. 


r  THB  VKLociTT  or  A  niVER, 

It  is  necessary  to  observe  that  the  velocity  at  the  Hurfacu 
is  different  from  that  of  the  mass  ;  but  as  the  former  must 
be  known  bufore  the  latter  can  be  computed,  we  shall  first 
indicate  the  difforcat  means  by  which  the  Ibrmer  may  be 
ftacertained. 

Hur/iice  felock^  of  a  Jiiver, — 1st.  By  means  of  the 
commott  log  or  ils  substitute  as  mdicated  at  the  article  lag 

IBNTS.* 


2dly.  Uy  the  tbllawing  n 
of  the  river  as  possible. 


jthod.     Choose  as  straight  a  part 


At  a,  plant  a  stick  in  the  ground,  and,  retiring  half  a  dozen 
nnces  back,  plant  another  stick  at  c,  in  such  manner  that  the 
line  a  c  may  be  as  perpendicular  as  possible  to  the  dh'ection 
of  the  current,  and  that  from  two  or  three  paces  behind  c, 
the  middle  of  the  stream  may  be  easily  seen.  From  a,  mea- 
sure along  the  bank  as  many  times  51  feel  (strictly  50  feet 
11  inches,}  as  may  be  convenient,  and  place  another  stick, 

"  The  log,  from  the  veiy  small  porii 
nftter,  will  be  fmnd  psrticuUrly 
boat  01  ruft  aacboied  m  tlie  strea 
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vij  Ht  b,  and  behind  this  a  fourth  stick  d.  making  b  d  lik« 
a  c,  perpendictUar  to  the  course  of  the  stream.  The  diitxrin 
of  c  friMn  a,  and  of  d  from  b,  ia  quite  arbitrary,  nor  ucd  it 
be  alike  at  the  two  atotions  ;  a  httle,  more  or  leas,  is  nf  no 
conaequence,  »o  lliat  the  Uiiea  they  form  be  perpend ieiilai  hi 
the  line  nf  tlie  current  and  parallel  to  each  oihot,  and  that 
the  middle  of  the  stream  may  be  seen  irom  behind  the  him)* 
most. 

This  done,  if  you  have  an  assbtant,  let  him  go  a  little 
above  the  station  a  and  tlirow  into  the  mitiiUe  of  Ae  strmm, 
if  this  be  possible,"  a  hall  of  wood  so  balanced  bj  lead  as  to 
float  just  above  the  surface  ;  or,  for  want  of  this,  any  piece 
of  wood ,  bark  or  other  thing  which  will  float  ;  remembering 
only  that  the  lees  it  riseR  above  tlie  auriace  of  the  water  the 
better,  for  even  in  a  calm,  its  motion  is  impeded  by  the  r«- 
sistance  of  the  air,  and  if  there  be  wind,  it  tends  alike,  from 
whatever  quarter  it  blows,  to  give  an  enormous  rrtu!t.| 
While  yow  assistant  ia  going  about  this,  station  yourself  be- 
hind rf  ;  then  take  out  your  watch  and  be  ready.  Your  ai- 
sistont  havbg  thrown  m  the  float,  runs  down  to  his  place 
behind  c,  to  wait  for  its  passage:  when  he  sees  it  comiiv 
near  be  must  raise  up  his  arm  at  full  stretch,  on  seeing  whi^ 
you  stop  the  seconds  hand  of  your  stop  watch,  keeping  your 
nail  on  the  catch.  The  moment  the  float  passes  the  line  6  b, 
the  Bsfiistant  drops  his  hand,  and  at  the  same  iastani  fos 
touch  the  catch  and  let  go  the  seconds  hand  of  your  witdi| 


■  When  a  rircr  is  wide,  it  is  no  eaaj  malter  (o  throw  aii<r  thiiigu- 
scUt  into  the  middle  of  the  stream,  ot  !□  see  it  SosliDg  thrre,  tfrauIL 
tn  tJiis  ciue,  if  a  bend  can  be  fouad  at  do  Rreal  distance  aboto,  M  u  «, 
the  float  should  be  thi'ie  thrown  in,  ai  si  mch  plttoei  the  mid  cumnt, 
ar.^J  de  I'tau,  as  the  French  term  it,  bugs  or  aiiproaclios  the  le-mler- 
ing  buok.  In  uU  cuta  it  must  be  staled  whether  the  rapidity  obterrHl. 
be  that  at  the  middle  of  the  strpsm  or  nut,  fai  the  difference  is  itr; 

S  rest  between  thai  in  the  middle  and  that  near  Ihc  banks  ;  tltn  UUm 
eing  incompantbty  slower,  and  *o  much  Ihe  mora  so  aa  the  banks  sn 
more  shelving. 

t  The  bestkind  offloat  ia,  perhap),  that  which  was  used  by  Case- 
rai Destiem  on  Uio  Nets,  butit  lequiTesconTcnicncei  which 


cannois]  WSJ- s  command.  It  consist*  of  srvlindrieal  disc  of  cork,  oneiacS 
thick  and  one  foot  in  diameter,  and  lined  with  sheet  I 
per  surface  ma^  jtut  bo  ereo  with  the  Burlk;ie  of  the 


d  with  sheet  lead,  so  u  it 


a  slight  copper  atcm  suimounled  b;  a  little  b*lt 
orcockpsiuled  white.  This  may  be  seen  at  s  distance,  is  Unie  affccUd 
by  the  wind  and  the  small  thickness  of  the  disc  prorentt  its  taotius 
bcingaff«cledbj  tlic  loM  rapidity  of  the  deeper  flIlelBof  the  stream.— 8« 
Jovmaldei  Toiesdc  Commimwutum».  lSa.3.  St.  PeUraburgli,  IS». 
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keeping  your  nail  at  the  catch  ready  to  stop  the  watch  again  ; 
you  observe,  in  your  turn,  the  passage  of  the  float  past  b  d, 
when  you  stop  the  watch,  and  count  the  seconds  elapsed 
daring  the  passage  of  the  float  from  a  to  b.  Now  multiply 
90  by  the  number  of  times  you  have  taken  51  feet  in  your 
line  from  a  to  b,  and  divide  by  the  number  of  seconds 
elapsed,  and  the  <][uotient  will  be  the  velocity  of  the  stream, 
expressed  in  nautical  miles  to  the  hour.  Example,  suppose 
you  had  measured  255  feet  from  a  to  b,  or  5  times  51  feet, 
and  the  seconds  elapsed,  as  marked  by  the  stop  watch,  had 
been  40.    Then, 

-——  =  3f  geographical  miles  per  hour. 

40 

Velocity  of  ike  Mom  of  JTcUer. — ^The  surface  velocity 
being  obtained  by  any  of  the  methods  above  stated,  the  ve« 
loctty  of  the  mass  of  moving  water  may  be  found  with  suffi- 
cient accuracy  for  all  practical  purposes  by  the  following 
role. 

From  the  square  root  of  the  velocity  at  the  surface 
take  1 ,  square  the  remainder,  add  this  square  to  the  velocity 
at  the  sumce,  and  take  half  the  sum,  so  that  if  S  be  the  ve- 
locity at  the  surface,  and  Y  that  of  the  mass,  the  formula 
will  stand  thus — 

Y  ^  (i/S-l)'+S  ^ 
2 

*  There  are  other  formalœ  for  ascertaining  the  mean  velocity  of  the 
mass.  Thna,  knowing  the  slope  and  the  section  of  the  bed,  proceed 
thnB,  a  being  Uie  section  of  the  channel,  p  the  periphery  of  the  chan- 
nel '  the  length  of  course  in  which  the  slope  A  has  been  observed,  and 
m  the  mean  velocity  sought,  say 

x  =  90,9:^- 
pi. 

This  fomnla  is  by  Etelwein,  and  is  consigned  in  the  memoirs  of  the 
Aead.  of  Berlin.  Whatever  formula  be  adopted,  however,  nothing  but 
ma  approximation  to  truth  can  possibly  be  obtained.  Those,  however, 
who  wish,  for  particular  purposes,  to  calculate  with  the  greatest  pos- 
sible accuracy,  may  consult  Bellidor,  Prony,  and  other  Engineers. 


In  order  to  ucertain  the  quantity  or  water  discbsTsed  l^ 
a  river,  at  any  given  point  of  its  courae  in  a  given  time,  it  a 
oaky  neoessuy  to  multiply  the  section  at  the  panicnlu 
place,  by  the  rapidity  of  the  mass  at  the  same  place,  Baving 
mbeady  detùled  the  operation  by  which  the  rapidity  of  the 
mass  is  found,  it  remiuas  to  explain  how  the  sectiuu  of  the 
nver  is  to  be  obtained. 

Having  chosen  a  convenient  spot  for  the  purpose,  drive 
down  inio  the  bed  of  the  river  a  squared  post,  which  moit 
be  sufficient!}'  long  to  rise  above  the  greatest  height  to  which 
the  water  ever  rises.  Form  this  into  a  scale,  heginuing  U, 
or  even  below  the  lowest  observed  water-tnark,  aud  indi- 
eating  every  rise  of  six  inches,  by  white  tines  on  a  black 
ground,  or  black  lines  on  a  wtute  ground  with  corre^MmJ- 
insniunber,  at  every  foot. 

This  done,  measure  with  the  greatest  possible  accuracy 
the  transverse  section  of  the  river  passing  through  the  post, 
and  formed  by  a  vertical  plane,  perpendicular  to  the  diret- 
tion  of  the  stream,  the  superior  Umit  of  which  section  mou 
be  a  horizontal  line  passing  thiuugh  the  t<n>  of  the  pott 
Lay  this  section  carefully  down  on  paper,  by  scale,  and  a* 
large  as  possible. 
Having  done 
this,  let  fiai,  aj 
the  figure,  the  line  ^ 
C  D,  perpendi- 
cular to  A  B,  the 
superior  limit  of 
the  section,  and 
at  a  height  0 
from  the  bottom  of  the  bed,  mark  the  xero  point  somewtist 
below  the  lowest  observed  water-mark;  from  this  »n*> 
point,  taking  six  inches  from  your  scale,  graduate  upward 
to  the  extreme  Lmit  of  the  post.  Now  measure  as  ataiiy 
u  possible  the  square  surface  at  the  lowest  aecdoo,  or 
abc,  and  successively  all  the  sections,  as  they  increaae  in 
height  by  six  inches  at  a  time,  tiD  you  arrive  at  the  greatnt 
section  A  b  B.* 

D  Ibe  ûgaïc,  are  sappoMd  to  n 
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These  areas  of  the  different  Hections  must  now  be  entered 
in  (tie  second  colanin  of  a  table  like  the  following  : — 


Height  of 
the  post. 


Every  thing  being  thus  arranged,  the  velocity  of  the  mass 
must  be  observed  at  all  the  different  heights,  aa  occasion 
offers,  and  the  residta  placed  in  the  third  column,  when  the 
multiplication  of  the  numbers  of  the  second  and  third  co- 
lumn, wdl  furnish  the  result  to  be  consigned  in  the  fourth. 

A  circumstance  which  it  is  very  important  to  observe  i», 
that  the  velocity,  and  consequently  the  discharge,  is  not 
^ways  the  same  for  the  same  height  of  water.  Thus,  in  the 
vicinity  of  the  embouchure  into  large  lakes,  or  inland  seas 
without  tides,  the  direction  of  the  wind,  by  impeding  the 
flowing  off  of  the  waters,  causes  them  to  rise,  and  some- 
tiines  even  drives  them  back  to  overflowing,  as  ia  the  case 
with  the  Neva,  at  Sl  Petersburg.  Sometimes  the  increased 
rapidity  and  volume  of  water  of  a  large  recepient  swells  up 
the  water  of  an  affluent.  Care  must  be  taken  to  notice 
these  circumstances,  bo  hs  not  to  confound  such  accidental 
rise,  with  that  occasioned  by  an  increase  in  the  quantity  of 
water  flowing  down. 

Now,  supposing  the  stream  to  flow  equably,  it  is  evident 
that,  by  multiplying  the  numbers  of  the  fourth  column  by 
sixty,  tne  product  will  be  the  quantity  of  water  which  flows 
off  in  a  minute,  and  this  again  by  sixty,  the  discharge  of 
an  hour;    this  again   by  twenty-four,  the  daily  discharge, 

But  as  few  rivers  have  this  regularity,  it  is  best  to  ob- 
serve at  least  three  times  a  day,  irom  the  medium  of  which 
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^^^^^Htor&tions,  will  be  calculated  the  diacbu^  of  the  itj 
^^^Vwai  once  the  diacharee  at  all  the  different  height»  iJ 
«ection  shall  have  been  obtained,  it  will  be  sufficient  J  tut  tu 
remark  the  height  or  the  water,  aiid  then  insert  the  cot- 
responding  discharge  iu  the  morning,  at  noon,  and  in  tht 
evening  of  each  day,  as  in  the  following  table,  the  mean  of 
which  wilt  be  the  mean  discharge  for  that  da;.     Thus, 

DtSCUARGE  OF  THK  WATER  OP ,  MONTH  Ot . 


Date. 

Mem  daily 

Morning. 

Noon. 

Brtning. 

1 
3 

3 
4 

ftc. 

The  addition  of  the  means  will  give  the  whole  discharge 
for  the  month. 

It  is  evident,  that  by  this  plan,  an  approximate  esti- 
mation of  the  discharge  of  the  river  at  any  particular 
place  80  long  as  the  bed  remains  sureharged,  may  be 
obtained  by  tlie  second,  the  minute,  the  hour,  the  day, 
the  month,  or  tlte  year,  and  for  any  number  of  yean,  Ik. 


To  judge  of  the  solid  matter  held  in  suspension  by  nu- 
ning  water,  and  thus  conveyed  from  one  place  bs  be 
eventually  deposited  in  another,  would  be  a  very  easy  task, 
if  the  particles  were  all  of  equal  size,  and  the  stream  equally 
rapid  m  all  parta,  for  then  it  would  he  sufficient  to  take  up, 
from  tlie  immediate  surtace,  a  given  measure  of  the  troublnl 
wster,  and,  separating  the  solid  particles  by  filtration  or  by 
tubsideuce,  measnie  the  residuum.     But  two  t^iuc*  con- 
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tribute?  to  render  the  result  of  such  a  method  erroneous, 
the  difference  in  the  size  and  weight  of  the  particles  of 
suapendiîd  matter,  and  the  different  velocities  of  the  stream 
at  différent  depths,  at  diffcreat  distances  from  the  hanks, 
and  in  different  parts  of  the  river's  course.  The  fact, 
therefore,  is,  that  the  proportion  of  matter  carried  along 
by  the  water  is  different  at  different  places,  and  at  different 
depths.  The  most  ranid  part  of  the  current  being  a  little 
below  the  surface,  ana  in  the  deeper  part  of  the  stream, 
it  is  also  there  where  the  greater  proportion  of  suspended 
matter  will  be  found  j  but  this  will  be  different  in  different 
parts  of  the  river's  course.  Thus  it  is  impossible  to  say 
from  one,  or  even  a  few  ejcperiments,  made  in  different 
places,  that  the  river,  generally  speaking,  cajrie»  along  such 
or  sach  a  proportion  of  detrital  matter  ;  for  from  the  sepa- 
rate data  no  medium  can  be  tahen  ;  each  case  is  a  fact 
in  itself,  unconnected  with  every  other.  Thus  in  the  river 
A  B,  experiments  made  at  the  pomts  a,  b,  c,  will  give  different 
results;  say  at  a,  l-lOOth;  at  b,  1.500th,  and  at  c,  1.360th. 


Now  we  must  neither  take  the  nim  of  these  quantitiea  nor 
the  mean,  the  water  at  a,  is  very  thick  and  troubled,  coming 
immediately  from  the  torrents  near  the  source.  But  the 
bends  of  the  river  between  a  and  b,  are  such  that  the 
rapidity  of  the  stream  is  greatly  impeded,  so  that  at  b  the 
water  contains  only  l-500lh  of  sedimentary  matter.  If 
no  freab  detritus  were  stirred  up  or  brought  into  the  river, 
a  still  smaller  proportion  would  be  formed  at  c  ;  but  either 
because  the  soil  from  b  to  c  is  of  easy  erosion  in  the  floods, 
ef  because  the  stream  e  brings  in  a  quantity  of  mud  or 


m.  *>  ff  LifcJ  fit  rf  wtaeh      * 


l-SMihMn   , 
depewttd  u 


4  alng  I7  «MMM.  «iib  a  TIP 


»  MCMM  «r  tMank  il 


«in  a  new  to  iam 


(tlw  «0J7  object  £it 
■wpgiwiiim  •booU  io- 
pOMble  tttlhe  nnl  M  irtnch 
*r  iBnMl  ilifrMi  mm  otgcM  oT  tatBvnL  If  it  h^  sr 
h^pia.*iÉm  hk»  had  rnmimmLd  Wtwem  ttuÉ  {wtof 
Ar  Tab*  ftnv  ^  CImb,  whea  Six  Geamt  Susntsn 


R.  Md  dw  MM,  M  far  aaB  braagi^  Md 
Ac  TeS^  S(«.  fc(tf .«i^  BiUknH  at  cobtc  iê«i  of  eulltjr 
■^"'  '"'^"  ""*  "^^    boMghi  in  Mij;  Of  i^ 

■  )omg  CM-  very  «iixliiig, 
r  mài^  iMtrbnen  fe«;  or  if,  ta  dut  leagtfaof 
'    '"  i  w»t»ed,    the  ^tmiig 

Ifr.  Ln^  â  tM^^g  of  dw  nbject.  praposei  Ukiig  tht 
■u^hl  of  Âe  «B^BnttHj  Bialleff  abUoKil  in  ihr  eifni- 
«nt,  «■<  thm,  ft<^  Ae  difawiue  of  the  •)>««£<-  mvilT 
Wt«rai  Ae  «Mter  «d  Ihe  aerliartiiy  sutler,  d>.>3Dciiié 
*Kh«ft<if  Oe  iMkr;  b«t  ihe  veafiernuiner  b  tocom^ 

Tfcii.fct»  ^ftiMJllaulphct».»»  line  icroM  a  pm- 
pcr  MM  of  At  ibc^B,  ■  gim  —imuil'  of  the  luibid  «tfcv, 
MitowBgiMiBul  it  ••«dMBde,  dnwodrih»  elcw  irater, 
IMJ  *▼  ^  fgtyi^e.  I>  the  caw  of  ■  v«rv  fine  chj, 
r  to  wtifc  conplewfr,  thp  Ihi 
r  liy  tflîficûl  bcM.  Ueanm  th* 
>  iO  balk  «idi  Ifaat  of  dw  nubia 
irkfaa  ^  A^  vvliuliiuri  tmuI  «ill  do  for  th>  o- 
fat^MaC,  ht  tTi.lT  (liTidBg  it  îdIo  mjuaI  puts,  or  bv 
■LMMMft  ^  hd^  of  Ifae  bqnid  with  a  rule  or  «ki 
4niM  into  ufl  pam,  w  ttnib»  of  an  inch,  and  raba»- 
qoeattr  pvtiiaK  the  dried  pmipitetf  into  tfap  «ame  Tctaet, 
m4  aiaiiifMg  in  Ugfal  «ilh  the  same  rule  or  stick.  The 
''   *  '  >maitafaoane  br  bruught  luastuvixontali 

panMp  n  (k  T«aa^  before  tk^  rult^  be  aluck  tnlo 
Ï  rale  laaat  be  aa  dun  aa  posaiMc,  in  order  aot  U 
»  muf  iwlahli  qiutity  eitfaq-  of  laalef  or  aedinteoi. 
1  he  Ibaad  ifcal  Ihe  ^aantity  rogtfAakwg  in  the  dwp 
Ihe  trnnOL,  m  gieaht  than  tliat  eairird  foreaid  in 
TboR  ùaSkim  ^MEtt-,  «le  tater  «iU  alao  be  finer,  lb* 
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medium  of  these  in  the  same  cross  section  must  he  taken; 
and  vrhea  the  absolute  ijuantity  of  turbid  water  which  passes 
the  place  in  a  given  time  is  known,  the  quantity  of  solid 
matter  earned  into  the  sea  or  into  a  lake  or  other  recipient, 
ÈO  be  there  deposited,  is  easily  computed,  with  an  approxi- 
mation to  truth,  sufficient  Ibr  the  purposes  intended. 

If  it  be  deemed  neceasary  to  observe  the  quantity  and  kind 
ofaedimentary  matter  borne  along  by  the  current  &l  different 
depth»  belote  (he  surface,  it  will  be  necessary  to  employ 
aome  one  or  other  of  the  instnuneats  that  have  been  in- 
vented for  bringing  up  water  from  places  below  the  surface.— 
See  lasTKuuBNTS. 


TO   OBSBRTS  TBI   TBHPEBATCRK   OF  THE  AIR. 

Aâone  of  the  chief  elements  of  climate,  on  which  so  much 
depends,  is  the  temperature  of  the  air,  the  traveller  should 
lose  iko  opportunity  of  observing  it.  The  hours  of  observa- 
tion should  be,  if  possible,  tlie  same  each  day  ;  those  recom- 
mended by  the  conmiittee  of  the  Royal  Society  are  3  A.  M,, 
9  A.H.,3  p.  U.,  and  9  p.  u.  These  hours  wUlnot,  of  course, 
correspond  with  any  determined  time  elsewhere,  by  reason 
of  the  traveller's  continual  change  of  place;  and  the  uncer- 
tainty of  his  longitude  prevents  his  making  any  caleulationa 
of  time,  by  which  he  might  observe  at  hours  corresponding 
with  those  appointed  for  the  established  observatories  ;  un- 
less indeed  he  have  a  chronometer,  of  which  he  has  ascer- 
tained the  rate,  and  which  is  set  to  the  time  at  one  of 
them.  Be  this  as  it  may,  the  traveller  who  is  provided  with 
the  requisite  instruments,  and  happens  to  he  stationary  on 
the  days  of  the  equinoxes  and  solstices,  or  on  the  days  im- 
mediately preceding  or  following  them,  is  recommended,  if 
possible,  to  make  hourly  observations  from  6  a.  u.  ,of  the 
appointed  days  to  6  a.  h.  of  the  days  foUowiue  ;  observing 
at  the  commencement  of  each  hour.  These  days  are  also 
recommended  for  observing  on  the  tops  of  high  mountains. 
It  is  also  desirable  that  the  temperature  at  3  a.m.  on  the 
days  of  new  and  full  moon  and  quadratures  should  be 
noted. 

These  recommendations  apply  to  barometrical  and  all 
Other  meteorological  observations  ;  hut  a  traveller  cannot  be 
expected  to  conlbrm  rigorously  to  them,  and  they  are  accord- 
ingly mentioned  here,  merely  that  he  may  know  what  is  de- 


522  OPBHATIOBS. 

■inble  «nd  therefore  do  what  he  can,  as  opportunhics  occur. 
Regular  observations  can  be  made  only  at  statbnarj  obser- 
vatories, and  8uch  are  amply  supplied  with  instnuneaU  and 
inatructioQg. 

lu  order  to  observe  the  temperature  of  the  air.  the  ther- 
mometerv,  both  ordinary  and  register,  should  be  suspended 
in  the  shade,  out  of  the  way  of  reflected  sunbeams  and 
reverberated  heat,  and  protected  thim  rain,  and  not  be  in  im- 
mediate contact  with  any  wall.  In  reading  them  the  ob- 
server sliould  avoid  touching,  breathing  on,  or  in  any  «ay 
warming  them  by  near  approach  of  his  person,  and  in  nighl 
obsen-aliona,  particnUir  care  should  be  taken  not  to  heat 
them  by  bringing  a  light  near  them  ;  the  quicker  the  reading 
is  done  the  better.* 

For  observing  the  thermometer  at  night  the  following  pIsD 
may  be  adopted.  Pitta  bit  of  phosphorus  into  a  small  phial, 
then  fill  it  one  third  with  boiling  olive  oil  and  cork  it  close; 
whenever  the  stopper  is  taken  out  at  night  sufllcient  light, 
withuut  any  heat,  will  be  evolved  to  read  off  the  indications 
of  the  thermometer. 

The  temperature  of  the  air  depends  upon  so  many  diffe- 
rent circumstances,  that  little  real  information  can  be  gleaned 
from  stating  the  indications  of  the  thermometer,  unless  the 
principal  circumstances  of  each  locality  be  mentioned.  We 
recommend  that  the  thermometer  be  invariably  held  or  sus- 
pended at  a  certain  height  above  the  soil  ;  for  a  difference  in 
this  respect,  when  all  other  circumstances  are  the  same,  will 
give  a  different  result.  This  precaution  being  attended  to, 
the  pccidiarities  of  tho  locality  should  be  stated  in  the  ei>. 
lumn  of  remarks.  The  temperature  in  the  open  fields  and 
that  in  a  wood  close  by,  will  be  found  to  be  very  different 
The  temperature  in  a  pine  wood  and  that  in  a  wood  of  deci- 
duous trees  will,  under  circumstances  exacdy  similar  be 
Been  to  differ  greatly  ;  and,  in  the  open  air,  the  tempera- 
ture will  be  different  according  as  the  sod  is  bare  orcovered 
with  vegetation  ;  and  a  difference  in  the  nature  and  colour 
of  naked  soil,  and  a  difference  in  the  nature  of  Tegetalion, 
induces  corrcaponding  modifications  in  the  temperature  of 
the  air  above  them.  Valleys,  in  all  other  respects  simitar, 
that  is,  being  of  equal  dimensions,  bounded  by  tdlb  of  like 
nature  and  equal  height,  Stc,  will  have  different  tempers- 
tures  according  as  they  open  to  this  or  that  particular  point 

*  SecTepDTtottlveCommilloc  of  Pliyilcsof  ihell.  S. 
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of  the  heavens.  Hence  the  oeccssitj  of  noting  the  precise 
locality,  whenever  an  observation  of  the  temperature  of  the 
&ir  is  made  ;  and  hence  also  we  perceive  how  désirable  it  is 
to  make,  with  well  compared  thermometerB,  corresponding 
observations  in  order  to  ascertain,  as  lar  as  possible,  the  in- 
fluence of  locality  on  the  temperature  of  the  air.  And  here 
we  cannot  help  particularly  recommending  to  the  traveller 
to  observe  the  heat  reverberated  horizontally  Irom  steep 
rocky  acclivities  ;  that  is  to  say,  the  distance  to  which  it  u 
Mpreciable  horizontally,  and  the  amount  of  its  in&uence. 
This  may  be  very  speedily  done,  if  the  traveller  have  sevend 
Uiermometers  ;  but  il'  he  nave  only  two  the  observation  will 
require  some  days  to  be  exactly  performed.  In  the  first 
f»se,  thermometers  must  be  placed  in  a  line  at  regular  dis- 
tances from  the  reverberating  surface  ;  the  line  being,  as 
nearly  as  possible,  that  in  which  their  own  shadows  would 
lall  at  the  time  of  observation,  which  sliould  be  when  the 
sun's  rdys  impinge  the  most  perpendicularly  on  the  rcverbe- 
ntiug  surface.  When  two  instruments  only  can  be  used, 
different  distances  must  be  taken  with  them  on  diSfcrent 
days. 

It  is  observed  that  cold  air,  not  uofrequeutly  comes  down 
the  mountain  sides  at  night.  It  would  he  very  interesting 
to  note  the  extent  of  this  phenomenon,  that  is,  the  tempera- 
tare  of  the  cold  current  and  the  distance  at  which  it  is  felt. 
This  might,  under  favourable  circumstances,  be  effected  by 
a  line  of  minima  register  thermometers  properly  disposed. 

We  will  now  merely  add  that  the  traveller  should  always 
have  at  least  one  of  bis  thermometers  about  his  person,  to 
lake  the  temperature  of  the  air  at  all  times  and  in  all  places  ; 
in  bouses,  in  caverns,  in  fogs,  during  rain,  or  snow  or  hail, 
IB  fine  weather,  on  hills  and  in  valleys,  in  woods  and  in  the 
op«n  country,  at  morning,  noon,  and  night  ;  he  will  also  fre- 

aoently  require  it  to  t^e  the  temperatures  of  the  waters 
emay  meet  with. 


TO  TAKB  THB   T£UPSRATI:bE   OF   SPHtNGS. 

The  traveller  should  never  pass  a  spring  without  taking  its 
tenq>erature,  if  this  be  possible.  We  reconunend  his  plung- 
init  the  whole  instrument  into  the  water  and  holding  it  there 
it  has  taken  the  temperature,  tlien  draw  it  out  sufficiently 
to  read  off,  after  which  dip  it  in  again,  and  repeat  the  opera- 
tion three  times  at  least,  and  if  there  be  any  ^ffeictic«\a'i!&ft 


su  opzuriovs. 

Kttdù^  take  the  tneui  of  the  tltre«  obaervationt.  Wipe  Ou 
ÛHtmiDeiit  canfully  before  puUing  U  h»ek  into  iu  cue. 
The  UmamimUite  of  ^hnga  aoould  oc  taken  u  cloae  m  po«- 
■iUe  lo  ute  verr  puiut  wben  they  iuue  from  th«  evth.  Th« 
lanpcTktuie  of  thu  air  in  th«  afattde,  miut  be  taken  al  the 
taant  ôm*.  The  object  of  plunging  the  whole  îastnimMil 
in  the  «alrr  is.  to  wtve  time  lutd  bare  greater  acctmci. 
Cuv  must  be  takiHi,  howtiver,  not  to  plunge  suddeolf  a  tbti* 
mixiwlt'r  which  ia  very  warm  into  an  ioe  cold  ipring.  In 
taking  the  temporature  ofnun^ral  spring  the  thrnaomvter 
•hoold  be  put  into  m  glwa  tube,  otherwise,  tlie  metal  muont- 
ing  wmj  be  comxieil  ;*  but  when  a  tube  ia  used,  longer  tiaw 
ta,  of  couTM,  required  to  get  the  température. 

In  taking  the  t«upenture  of  springi  it  is  neceaaarr  to  note 
their  position  and  aspect,  and  the  nature  of  the  lock  or  aoil 
wfaance  they  iiaue. 


The  temperature  of  the  eurface  water  of  rivera  should 
be  taken  in  the  same  way  as  pointed  out  (brapringa;  bul 
when  it  is  required  to  take  the  temperature  of  the  water  it 
depths  below  (be  surfiice,  the  operation  must  be  conducted 
differently  and  with  appropriate  instruments.  Thermome- 
ters prepared  as  we  have  mentioned,  sect.  IratrumnU, 
may  be  employed  ;  but  as  the  bulbs  of  such  thennometrn 
are  surrounded  with  bad  conductors,  time  is  required  hefbte 
the  instnmients  can  take  the  temperature  of  the  medium  in 
which  they  are  placed.  Where  such  thermometers  are  nwd. 
the  time  required  for  the  instrument  to  take  the  temperature 
ahoiild  bo  known  beforehand,  so  as  not  to  leave  it  longer  in 
the  water  than  is  necessary  ;  and  whenever  a  thennomet*i 
is  to  be  prepared  for  any  particular  case,  the  quantity  of  bad 
conductmg  substance  with  which  the  bulb  is  to  dc  aurrouiidei] 
should  be  so  proportioned,  that  tlie  time  required  for  tiie 
instrument,  when  prepared,  to  take  the  temperature,  shouW 
just  exceed  by  a  few  minutes  the  time  required  in  drawing  it 
up  ;  so  that  the  temperature  at  the  required  depth  may  be 
aatertaini^d  with  as  little  loss  of  time  as  possible.  The  in- 
strument must  be  led  down  a  little  more  than  the  time  rr- 
quired  for  its  taking  the  tcmpersture  of  the  medium,  sntl 
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when  brought  up,  thi»  should  be  done  quickly  but  steadily, 
and  the  indication  read  off  immediately. 

Another  way  of  proceeding  is  by  employing  the  instru- 
ment described  in  the  sect.  Inetruments  for  drawing  up  water 
from  a  depth.  We  strongly  recommend  an  adjuatment  for 
fixing  the  thermometer  into  the  tube  before  letting  it  down, 
w  by  this  means,  a  more  correct  result  will  be  obtained  ;  but 
if  tfaia  be  not  done,  the  ordinary  thermometer  must  be 
plunged  into  the  water,  the  moment  it  is  brought  up. 
Itegiater  thermometers  have  been  recommended,  nut  the 
tmter  has  universally  found  the  indexes  to  be  deranged  by 
the  motion  of  the  currciits  in  running  water,  and,  in  still 
water,  by  the  drawing  up  of  the  instnunent,  however  care- 
fiiHy  done.  li"  the  depth  be  not  very  great,  three  observa- 
tions at  least,  should  be  made  and  the  mean  taken.  In  run- 
ning waters,  the  line  to  which  the  instrument  is  attached, 
however  much  it  may  be  leaded,  will  not  be  vertical  even  if 
the  bottom  be  reached,  and  consequently  an  allowance  must 
be  made  according  to  the  angle  or  the  curve  which  the  cur- 
rent forces  the  line  to  make. 

These  observations  apply  alike  to  the  temperature  of  the 
sea,  of  lakes,  and  of  wells,  In  all  cases,  the  temperature  of 
the  ur  should  be  takeu  at  the  same  time.  It  must  also  be 
remembered  that  the  temperature  at  great  depths  in  rivers, 
kkes,  and  the  sea,  is  interesting  only  as  compared  with  the 
temperature  at  the  surface,  which  should  therefore  be  ob- 
aerred  at  the  same  time.  The  depths  recommended  at  sea 
are  150  and  300  fathoms. 

We  may  here  add  that  interesting  observations  may  be 
Bade  on  the  difference  of  temperature  induced  by  cataracts, 
cucades  and  rapids.  If  two  observers  note  at  the  same 
time  the  temperature  of  the  water  above  and  below  the  fall, 
it  will  be  iound  lo  ho  différent.  It  would  seem  that  the 
Bpljttittg  of  the  water,  so  to  say,  causing  a  more  prompt  eva- 
poration, cools  it,  so  that  below  the  fall  the  water  is  generally 
colder  than  above  it.  In  these  cases,  the  height  of  the  fall 
•hould  be  stated,  because  if  it  be  great,  the  warmer  atmos- 
phere below,  may  compensate  in  some  measure  for  the 
refrigerating  effect  of  the  fall. 


TO   TAKE   THE   TEMPERATURE   OF   BAIN. 

This  is  not  easy  to  do  exactly;  but  as  the  temperature  of 
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rain  his  peai  influence  on  vegetation,  it  thould  B)«ars  be 
ascertained,  if  possible.  For  this  purpose  we  recommetiil  tiie 
use  of  a  bent  ihenuometpr  so  fitted  into  the  rain  ^wet 
described  sect.  InstTVTwnU,  that  its  bulb  which  should  be 
flattened,  shall  be  immediately  below  the  orifice  of  the  fimnd 
from  which  the  water  flows  into  the  guoge.  The  tempera- 
ture mint  be  observed  at  different  periods  of  the  shower. 
In  taking  the  temperature  of  raiu,  the  time  of  day  and  the 
date,  and  the  temperature  of  the  air  bclbre  and  niter  the  nin 
sboiddbc  noted,  as  also  the  temperatureof  the  air  during  the 
shower,  observed  hy  a  sheltered  thermometer. 


TO  T&EE   TH£  TBUPERATDBB  OS   THB   SOIL. 

The  temperature  of  the  soil  at  wliat  may  be  regarded  a> 
its  surface  is  easily  observed.  Surround  the  bulb  of  youi 
thermometer  with  some  non-conductitig  substance  ;  piil  it 
into  a  strong  wooden  box,  but  which  may  be  readily  opened, 
and  buiy  it  at  depths  of  3,  6,  9,  ]2,  &c.,  feet  iu  the  soil.  A 
rope  should  be  fastened  to  the  box,  with  its  extremity  above 
ground,  to  serve  as  a  guide  for  digging  the  box  up  again. 
The  instrument  should  lie  left  in  the  ground  twelve  houn, 
and  the  time  it  is  tahen  up  should  be  indicated,  and,  with 
the  temperature  marked  by  the  buried  instrument,  should 
be  noted  that  of  the  air  at  the  time  of  burying  and  of  uking 
up  the  instrument  out  of  the  ground.  This  operation,  simple 
as  it  is,  cannot  always  be  perlbnned  by  the  traveller  for  wsol 
of  lime  or  other  reasons  ;  but  those  who  remain  any  time  in 
the  same  place,  should  examine  as  far  as  they  can,  the  tem- 
perature of  different  soils  at  different  depths,  in  different 
seasons,  and  in  different  localities.  The  depth  to  which  soil 
freezes  is  particulnrly  interesting;  but  in  order  to  ascertain 
this,  (he  soil  must  be  dug  and  examined,  nut  only  by  placing 
a  thermometer  in  the  soil  so  dug  but  by  examining  it  with  s 
magnifier  in  order  to  discern  the  interspersed  spiculte  of  icr. 
When  the  temperature  of  a  soil  likely  to  freeze  is  to  be  ob- 
served, bottles  filled  with  spirit  should  be  buried  in  boxes, 
stuffed  with  some  bad  conducting  substance,  and  the  necks 
of  the  bottles,  being  of  a  size  to  admit  the  thermomeler,  this 
latter  shotdd  be  immediately  plunged  into  the  liquor  when 
the  bottle  is  drawn  up,  and  qmckly  read  off. 

The  temperature  of  sand  is  taken  by  simply  sticking  thf 
naked  thennometcr  into  it  and  observing  its  indicatiou  ;  but 
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we  recomqiend  wrapping  a  fold  of  paper  over  that  part  of  tlie 
instrument  which  is  pimigud  into  sand  or  soil,  to  prevent  the 
scratching  of  the  glaas. 


»  RISING   FROU 


P  The  thennometer  should,  as  in  the  caae  of  mineral  springH, 
1k  protected  by  a  glass  tube  ;  and  when  it  is  required  to 
ascertain  the  temperature  of  the  hot  chasms  or  fissures  of 
volcanoes  or  the  temperature  of  thermal  springs,  the  bulb  of 
the  instrument  must  be  surrounded  with  bad  couductors. 


TO  oh.seuve  the  atmospheric  paessl'rb. 

We  have  recommended  to  the  traveller  to  take  with  him 
at  least  one,  if  not  two,  of  Newman's  mountain  barometers. 
This  instrument  maj  be  used  not  only  for  the  measurement 
of  heights,  but  for  observing  the  atmospheric  temperature  at 
all  times  and  in  all  places. 

To  say  that  observations  of  atmospheric  pressure  are  the 
most  important  in  the  whole  range  of  meteorology  would  be 
incorrect,  in  as  much,  aa  unaccompanied  by  observations  of 
temperature,  and  humidity,  &c.  they  would  really  be  of  httle 
interest  ;  but,  on  the  other  hand,  we  may  safely  say,  that  no 
meteorological  observations  are  satisfactory,  unless  accompa- 
nied by  indications  of  the  atmospheric  pressure.  The  tra- 
veller then,  should  read  off  the  instrument  at  the  hours 
indicated  under  the  article  temperature.  No  particular  in- 
Btructions  are  needed  for  this  purpose,  but  we  will  copy,  for 
the  traveller's  guidance,  the  following  passage  from  the  "  Ee- 
port  of  the  Committee  of  Physics  of  the  Royal  Society,"  a 
report  which  every  traveller  should  have  in  his  baggage  : — 

"  The  barometer  should  be  placed  in  an  apartment  subject 
to  as  little  variation  of  temperature  as  possible,  and  in  a  good 
light  ;  great  care  should  be  taken  to  fix  it  in  a  perpendicular 
position  by  the  pliimh  hne.  Its  height  must  be  carefully  as- 
certained above  some  permanent  and  easily  recoverable 
mark,  either  in  the  building  in  which  it  is  situated,  or  in 
some  more  permanent  building  or  rock,  in  its  immediate 
vicinity  ;  and  no  pains  should  be  spared  to  ascertain  the 
relation  which  such  mark  may  bear  to  the  level  of  high  and 


OPBOÀTtORS. 

§X  apritig  tides,  and  ultimately  to  tbejnean  level 
oftfaeiM." 

The  correcliona  necessary  for  ob»crvinç  with  Newmui'i 
portable  barûiueteT,  have  been  pointed  out  m  the  deacriptioa 
of  tbe  instrument  ;  see  Instrumenls. 

TO    DETERMINE  THB  TRAMSPAKEyCT   OF    WATEB. 

Experiments  on  tbe  transparency  of  water  should  alwa)t 
be  made,  if  possible,  vhen  the  sun  is  Rhiaing,  and  at  or  neir 
mid-day,  and  in  calm  weather  or  when  the  surface  is  tb« 
kast  rufHod.  In  all  cases  the  time  of  the  day,  the  state  of 
the  sky,  and  the  surface  of  the  water  should  be  suted.  Tlw 
comparative  transparency  is  determined  by  the  depth  it 
which  objects  are  visible  ;  but  as  light  coloured  and  bright 
objects  show  better  than  others,  they  should  be  preferred; 
moreover,  in  order  that  the  several  experiments  be  compa- 
rable,  it  is  desirable  to  use  always  tlie  same  or  simâsr 
objects.  The  form  of  the  object  is  far  from  being  indiffe- 
rent ;  of  two  bodies  of  the  some  nature,  size,  and  colonr,  but 
flat,  lying  at  the  bottom  of  transparent  water,  the  one  may 
be  distinctly  seen  and  tbe  other  not  perceived,  according  h 
the  position  in  which  they  lie  is  favourable  or  opt  to  the 
light  falling  on  them  being  reflected  back  to  the  eye.  For 
this  reason  we  recommend  the  use  of  the  small  copper  ball 
described  under  Jrtetrumentt,  aud  attached,  as  there  stated, 
to  B  lead  and  measured  line.  The  instrument  must  be  let 
down  gently  till  it  disappears,  then  brought  up  again  till  it 
comes  just  in  sight,  and  the  depth  at  which  this  takes  place 
must  be  nolcd.  An  universal  expression  for  indicating  the 
transparency  should  be  used,  and  we  venture  to  recom> 
mena  as  the  simplest,  the  number  of  feet.  Thus,  transpa- 
rency 22'5  would  mdicate  that  the  transparency  of  the  water 
was  such,  that  tbe  ball  was  visible  at  the  depth  of  between 
22  and  23  feet;  aud  here  we  will  remark  that  as  it  will,  in 
practice,  be  found  almost  impossible  to  determine  the  cnct 
moment  between  the  mere  visibilitv  and  vanishing  point,  il 
is  always  beet  to  bring  up  the  ball  till  the  bright  speck  ii 
certainly  seen.  After  all,  though  the  observations  on  the 
transparency  of  different  waters  are  very  interesting,  the  dif- 
ference  of  a  few  inches  is  no  object,  the  more  psrticulariy  ts 
much  will  always  depend  on  the  visiou  of  the  obterver. 
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The  baUvihould  be  wiped  quite  dry  after  every  operation , 
and  put  away  at  once  in  its  case. 


TO  OBSERVE  THE  COLOUR  OF  WATER. 

Mr.  Arago  recommends  that  the  colour  of  sea  water,  as 
also  that  of  lakes  and  rivers  be  observed  by  means  of  a  large 
hollow  prism,  whose  refracting  angle  is  45°.  To  observe 
with  this  instrument,  let  the  refracting  angle  dip  into  the 
water,  the  prism  being  held  horizontally  and  with  one  face 
of  the  angle,  that  turned  from  the  spectator,  being  vertical, 
in  which  case,  the  other  iace  will  of  course  be  inclined  45° 
to  the  horizon.  The  instrument  being  thus  disposed,  the 
light  which  traverses  horizontally,  just  below  tne  surface 
of  the  water,  will  strike  the  vertical  side  of  the  prism,  will 
penetrate  it,  and  reach  the  face  turned  towards  the  observer, 
whence  it  will  be  reflected  vertically,  so  that  on  looking 
down  upon  the  inclined  &ce,  the  colour  of  the  water  will  be 
seen. 

We  give  this  method  as  being  the  only  one  with  which  we 
are  acquainted  that  seems  philosophical  ;  but  we  cannot 
help  observing,  that  even  if  this  method  were  calculated  sa- 
tis&etorily  to  solve  the  intricate  question  of  the  colour  of 
water,  it  could  but  seldom  be  employed,  conveniently  for 
the  observer,  and  perhaps  never  m  those  cases  where  the 
singularity  of  tint  renders  its  examination  the  more  desir- 
able. 

Where  no  instrument  is  used,  the  traveller  must  be  con- 
tent to  observe  the  tint  of  the  water  as  it  appears  to  him, 
taking  notice  of  the  nature  and  colour  of  the  bottom,  the 
height  of  the  sun,  the  angle  under  which  he  views  the  water, 
the  state  of  its  surface,  as  smooth  or  agitated,  the  state  of  the 
aky,  &c.  Having  done  all  this,  two  objects  are  still  necessary 
to  be  attended  to  ;  the  precise  determination  of  the  colour 
the  water  presents,  and  the  cause  of  this  colour,  if  it  can  be 
ascertained. 

As  for  the  former  of  these  two  objects,  we  know  of  no  bet- 
ter way  than  by  a  comparison  with  a  very  complete  chro- 
matic scale  of  tints,  which  no  traveller  should  be  without, 
although,  unfortunately,  science  has  not  yet  discovered  a 
means  of  making  chromatic  scales  comparable  at  all  times 
and  in  all  places. 

As  for  the  cause  of  the  tints  which  water  presents,  it  is 

2  a 


530  OP£RATIO]i8. 


difficult  to  détermine  utis&ctonlj,  imless  wheiv  the  wat» 
contains  foreign  substances,  which  though  often  exceedingly 
small,  may  be  detected  by  taking  up  a  portion  of  the  water 
and  examining  it  with  a  good  nucroscope. 


TO  ASCSaTAlN  THE  QUAUTT  OF   WATER. 

It  is  very  interesting  to  know  the  quality  of  sea  water, 
taken  up  in  difierent  places  and  at  different  depths,  as  also 
that  of  salt  and  bitter  lakes,  and  of  mineral  springs.  Tbe 
traveller  will  seldom  be  enabled  to  make  an  exact  analjn» 
of  water,  which,  to  be  done  correctly,  is  a  delicate  and  diffi- 
cult operation,  but  he  may,  by  the  use  of  a  few  tests,  ascer- 
tain generally  the  Quality  of  water  without  much  trouble  ; 
we  shall  therefore  aescribe  here  how  he  should  proceed, 
throwing  into  the  form  of  an  appendix,  a  more  rigorous  me- 
thod«  which  may  be  employed  oy  those  who  have  time  ax»l 
importunity. 

The  requisite  tests  are  : 

1.  Litmus  paper  or  tincture  of  litmus,  for  the  detectioB 
of  uncombined  acids  generaUy. 

2.  Muriate  of  Barytes,  for  discovering  carbonic  and  ml- 
phuric  acid  and  ascertaining  whether  litmus  paper  or  tincture 
that  has  been  reddened,  has  been  so  by  carbonic  acid  gas  or 
sulphuretted  hydrogen  gas  ;  the  muriate  forming  a  precipi- 
tate in  the  former  case  and  none  in  the  latter. 

3.  Nitrate  of  silver,  for  detecting  muriatic  acid. 

4.  Oxalic  acid,  for  discovering  lime. 

5.  Ammonia,  for  detecting  magnesia;  and, 
t>.  Tincture  of  gaUs,  for  iron. 

The  presence  of  alkaline  neutral  salts  and  their  quantitr, 
IS  discoveied  by  evaporation,  drying,  and  weighing. 

Mineral  waters  aie  either  carbonated,  sulphureous,  chaly- 
beate, or  saline  ;  but  aU  of  them  are  either  saline  or  may  be 
Tx\iuoed  to  such.  From  water  of  the  first  and  second  kind». 
the  carK^ie  acid  gas,  and  the  sulphuretted  hydrogen  gas, 
nwy  be  expelled  by  boiling  ;  the  iron  of  chalybeate  waters 
may  be  detected  by  its  oarticular  test,  and  removed  by  ap- 
pn^priaie  methods  :  in  all  these  cases  the  water  remains  with 
\\i\lv  ITS  saline  impregnation. 

"the  salts  xîsually  contained  in  mineral  waters  are  the  car- 
UMMti^,  sulphates^  and  muriates  of  lime,  magnesia,  and  sods. 
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and  these  are  severally  detected  by  the  tests  above  men- 
tioned. 

First  ascertain  by  litmiis  paper  or  the  tincture  of  litmus,  if 
there  be  any  acid  in  the  water,  which  will  turn  the  paper  or 
tincture  red.  If  the  paper  be  reddened,  then  boil  a  portion 
of  the  water  and  test  again  with  the  paper  or  tincture  ;  if  the 
paper  still  reddens,  the  acid  was  a  fixed  acid,  but  if  no 
change  takes  place  in  the  colour  of  the  paper  or  tincture, 
the  acid  which  first  coloured  it  has  been  driven  off  by  boil- 
ings and  is  thus  discovered  to  be  a  free  acid.  The  acid 
though  free  may  be  cither  the  carbonic  acid  or  sulphuretted 
hjdroffen,  which  acts  as  an  acid, — ^the  latter  is  generally  de- 
tected by  its  fetid  smell  ;  but  for  greater  certainty,  drop  into  a 
portion  of  the  imboiled  mineral  water  a  little  baiytic  water, 
.  when,  if  no  precipitate  takes  place,  the  reddening  of  the  test 
paper  or  tmcture,  is  owing  to  sulphuretted  hydrogen; 
whereas  if  it  be  due  to  carbonic  acid  gas,  the  water  will  in- 
stantly become  turbid  and  a  precipitation  will  be  formed, 
which  is  soluble  with  eflfervescence  in  dilute  muriatic  or  ni- 
tric acid.  The  presence  of  a  free  acid,  if  there  be  any  in  the 
water,  and  its  nature  being  thus  detected,  boil  some  of  the 
water  to  drive  off  this  acid,  and  divide  it  into  portions,  to 
which  apply  the  several  tests  ;  and  thus  a  sufficiently  general 
knowledge  of  the  composition  of  the  water  will  be  obtained, 
to  enable  the  traveller  to  set  it  down  as  belonging  to  the 
carbonated,  sulphureous,  chalybeate  or  saline  class. 

When  the  traveller  has  no  tests  he  should,  if  it  will  not 
too  much  biulhcn  him,  take  bottles  of  the  water  to  be  sub- 
sequently analysed.  In  doing  this,  care  must  be  taken  that 
the  bottles  used  be  perfectly  clean,  and  when  filled  they 
should  be  corked  under  water,  and  then  well  scaled.  In 
taking  water  from  springs,  it  should  be  done  at  the  very 
■pot  were  the  water  first  comes  out,  as  otherwise  a  portion 
of  the  imcombined  gases  it  may  contain,  will  be  evapo- 
rated. 


TO   TAKE  THE   SPECIFIC   GRAVITY   OF   WATER. 

This  may  be  done  in  various  ways  and  by  different  instru- 
ments ;  but  as  a  traveller  cannot  be  expected  to  carry  with 
him  any  but  the  simplest  and  most  portable  of  these,  and  as 
he  cannot  devote  to  the  exactcr  modes  of  operating,  the 
time  which  they  require,  it  will  be  sufiicient  for  him  to  take 
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the  specific  gravity  of  the  water  he  may  wish  to  cxjunineby 
means  of  the  hydrometer  dpacribed  Sect.  IssTauMxKTt. 

If  it  be  required  to  take  the  specific  gravity  of  the  waWr 
of  a  spring,  ol  a  well,  or  even  that  of  the  sea.  or  of  a  lake  oi 
of  a  liver  at  its  surface,  all  that  is  Decessnry  is  to  take  Dp.  in 
any  convenient  vessel,  a  quantity  of  the  water  sufficieul  for 
the  immersion  of  the  hydrometer.  But  if  it  be  required 
take  the  gravity  of  water  drawn  up  from  a  depth,  then  i 
course  must  be  bad  to  the  instrument  we  have  aescribed  for 
ilrawing  up  water  from  a  deptb. 

Two  precautions  are  necessary  ;  first  to  filler  the  water,  if 
it  contain  any  insoluble  impurities  floating  in  it,  and  secondlr 
to  note  the  temperature  of  the  water.  This  last  is  i-ssenliaf, 
for,  before  the  specific  gravity  of  the  water  can  be  exacElj 
known,  its  temperature  uiiist  be  reduced  to  the  temperaiun 
of  maximum  densitt.  There  are  tables  for  this,  but  tbe 
reduction  need  not  be  made  till  the  traveller  return  to 
head  quarters. 


TO    BBIKG    VP    WJTER    FROM  C 

The  mode  of  doing  this  is  sufTiciently  explained  bv  th? 
description  and  use  of  the  instrument  recommended  for 
the  jmrpose  and  described  Sect.  Instrl'ments. 


E   EVAPORATION    FHOM     STINDINS    OB    Kl-Jr>i>u 

We  know  of  no  method  by  wlUch  this  can  be  iaa» 
directly  and  exactly.  It  can  only  be  approximately  calcu- 
lated from  observations  with  Leslie's  Alraometer,  or  with  lh« 
hygrometer,  see  Atmometer  Sect.  litsTlitJUBNTs. 

TO   OUSERVR    TBS   QUANTITT    OP    BAiN,    SNOW,    OK    UAIU 

For  obseiratrons  of  the  rain  which  falls  see  Ombrofflf' 
Sect.  Instruments.  As  for  the  quantity  of  snow  whicb 
fails  wc  may  remark,  that  if  their  falls  but  little,  it  is  hardlt 
worth  observing,  as  the  small  quantity  that  could  bi-  «'■ 
lectod  would  not  give  any  satisfactory  result.  If  howevrt 
ihe  snow  melts  as  soon  as  it  falls,  it  may  be  coUe«nwI  in  the 
Ombrometer  like  rain.     But  when  much  snow  lalU,  ti>'' 
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better  way  is  perhaps  to  look  out  for  a  spot  where  it  has 
neither  been  accumulated  by  drift  nor  carried  away  by  wind, 
and  there  to  take  the  depth  at  which  it  lies  ;  after  which  take 
up  a  square  foot  of  it  as  exactly  as  possible,  thaw  it  and 
measure  the  cubical  inches  of  water  it  furnishes.  The  dura- 
tion of  the  fall  should  be  noted,  and  the  snow  taken  up  as 
soon  as  the  &11  is  over. 

With  regard  to  ?iaU  it  may  be  collected  in  the  rain  guage, 
but  as  the  hail  stones  are  apt  to  rebound,  the  estimate  will 
probably  be  short  of  the  real  amount.  The  box  of  the  guage 
without  its  funnel  would  answer  better.  But  by  whatever 
means  the  hail  stones  are  collected  on  a  given  space,  they 
must  be  thawed  and  the  quantity  of  water  resulting,  mea- 
sured. Observe  also  if  there  be  any  sediment  in  the  water 
resulting  from  the  thawed  hail,  and  if  so,  in  what  quantity 
and  of  what  kind  ;  it  may  be  common  sand  or  fine  volcanic 
dusty  &c. 


TO    OBSERVE    THE    QUANTITY    OF    DEW   WHICH   FALLS. 

The  Drosometer  to  be  employed  for  this  purpose,  and 
which  we  have  described  Sect.  Instruments,  should  be 
used  as  follows — 

Blacken  the  inside  of  the  tin  or  copper  funnel  over  the 
flame  of  a  candle  or  lamp,  so  as  to  cover  it  completelv  with 
a  coating  of  soot.  Then  screw  it  into  the  graduated  tube, 
and  the  tube  into  its  stand.  Set  the  instrument  on  the 
ground,  out  of  the  way  of  shade  or  current.  In  the  morning 
observe  the  quantity  of  dew  collected  and  note  it  down. 


TO  OBSERVE  THE  FORCE  OF  THE  WIND. 

For  this  purpose  we  have  recommended  the  use  of  Lind*s 
wind  guage,  which  see.  Sect.  Instruments. 

To  observe  with  this  instrument  it  must  either  be  held  in 
the  hand,  or,  still  better,  securely  placed  in  some  open  situ- 
ation, away  from  all  eddies  and  reflected  currents  of  wind. 
The  date  and  hour  of  the  observation  must  be  recorded,  the 
quarter  whence  the  wind  began  to  blow,  and  the  direction  it 
takes  in  veering.  When  the  wind  blows  in  gusts,  the  maxi- 
mum effect  of  these  should  be  noted. 


OPXMTIOXS. 


TO  OMOVI  aoLAl  BaDUTION. 


Tor  this  purpose,  the  particular  thermometer  deccribed  in 
Section  iRSTBrHsmv  «nould  be  employed.  It  ù  recom- 
meuded  to  set  it  about  an  inch  above  the  bare  soil  and 
screen  it  Irom  currents  of  air  It  must  of  course  be  m 
placed  as  to  receive  the  full  influence  of  the  son's  direct  raj» 
at  those  hours  of  the  day  when  they  are  hottest,  aud  the 
maximum  of  each  day  should  be  regularly  «itered.  The 
observations  cau  be  regular  only  when  the  traveller  it 
staliouary,  but  it  is  interesting  to  note  the  intensity  of  tohr 
radistion,  when  it  can  be  done,  durine  even  a  tempotar; 
halt,  noting  the  date  and  hour  when  the  observation  vtai 
taken,  and  whether  the  heat  was  still  iucreaaing,  or  wm 
staliouary  or  diminishing,  at  the  time  of  t&kiug  up  llie 
instrument. 

TO   OBSERVE  TERRESTBIAL   BADlATIOIi. 

The  observation  of  terrestrial  radiation  may  be  mora  ngo- 
larly  effected  by  the  traveller  than  that  of  solar  radiation; 
for  he  generally  rests  at  night,  and  has  therefore  many  op- 

Krtunitics  of  setting  out  Uie  parabolic  metallic  mirror  «i 
ve  described,  and  notingthe  indication  of  its  thennomettr, 
in  the  morning  before  he  resumes  his  journey.  The  iuttni- 
ment  must  be  screened  from  currents  of  air,  but  away  from 
the  vicinity  of  any  high  buildings,  trees,  or  other  objed* 
which  conceal  a  considerable  portion  of  the  heavens.  Il  R 
better  to  set  it  on  the  top  ofa  house  than  on  the  ground  o«ir 
it  ;  but,  in  all  cases,  its  height  above  the  ground  and  ibr 
nature  of  the  soil  or  other  object  over  which  it  is  immedi- 
ately placed,  should  be  noted,  and  the  direction  in  which 
unavoidable  obstacles  to  free  exposure  eust,  with  tbc 
proportionate  part  of  the  heavens  they  hide  Irum  llie  in- 
strumeut. 


TO    OlISEBVE    THE    EI.ECTBICAl.    STATE    OF    THE    ATMOSPIIEIU. 

It  were  very  desirable  that  the  electrical  state  of  the 
atmosphere  should  be  observed  at  the  regular  houn  lh»t 
other  meteorological  observationa  are  made  ;  but,  although 


make-ahifl  conductors  may  be  occasionally  set  up,  yet  the 
traveller  cannot  always  commnnd  even  such  :  besiacs  which, 
he  caiuiot  always  observe  at  stated  times,  nor,  after  all,  is  so 
capricious  an  element  as  atmospheric  electricity  sufficiently 
understood  for  casual  observations  to  be  of  much  use.  If, 
however,  a  traveller  choose  to  take  with  him  one  of  the 
electrometers  we  have  mentioned,  Sect.  Instruubntr,  and  re- 
mains for  a  suSicient  length  oftime  at  any  place,  he  may  set  up 
a  conductor  and  observe  the  indications  of  the  electrometer; 
and  this  he  should  do,  not  only  at  the  stated  hours,  but  also 
before,  during,  and  after  fltorms,  rain,  snow,  &c.  When  the 
electroscope  is  charged,  unless  Bohnenberger's  is  used,  the 
nature  of  the  electricity  may  be  tested  in  the  usual  way,  by 
'"    ilted  glass  or  sealing  wax. 


M, 


TO   OBSERVE    TEKHESTRl.VL   UAQNETISl 


The  magnetism  of  the  earth  is  now  exciting  that  general 
attention  among  philosophers  to  which  it  is  so  justly  eutitled. 
It  was,  therefore,  our  intention  to  give  the  traveller  some 
short  instructions  relative  to  such  observations  as  he  might 
have  opportunities  to  make  upon  it  with  the  more  ordinary 
and  portable  instruments.  But,  reflecting  on  the  great 
nicety  required  in  making  magnetic  observations,  in  order 
that  they  may  be  roally  useful,  and  that,  as  we  have  before 
observed,  a  kind  of  apprenticeship  is  absolutely  necessary  to 
euabte  any  one  to  observe  properly,  we  have  thought  that  a 
few  words  on  the  subject  would  be  worse  than  nothing,  while 
to  enter  into  details  would  lead  us  too  far.  We  have  there- 
fore  merely  named  the  instruments  which  a  traveller  may 
taJte  with  him  without  inconvenience,  and  with  which,  when 
he  is  properly  instructed  in  the  mode  of  observing,  be  may 
obtain  much  useful  and  interesting  data.  He  is  recommended 
to  read  with  attention  the  articles  on  magnetism  in  the  fifth 
and  eighth  parts  of  Taylor's  Scientific  Memoirs,  and  the 
remarks  on  instruments  and  methods,  in  the  eighth  volume  of 
the  Reports  of  the  British  Association. 


TO   COLLSCT   THE   GifiSS    FROU 


•  This  is  on  operation  which  the  casual  traveller  can  hardly 
''    e  time  or  opportuni^  to  perform,  as  it  is  however  de- 
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•inble,  to  aacertain  precisely  the  nature  of  the  gaaei  giTeii 
out  by  volcanoes,  springs,  &c.  we  will  |)oint  oot  a  mooe  bi 
which  this  may  be  effected. 

Fill  a  bottle  with  water  and  invert  it  into  a  basin  having 
some  water  in  it  and  a  slip  of  wood  laid  across  with  a  noich 
cut  out  to  rcceivt'  the  neck  of  the  bottle.  Insert  one  «nd  of 
a  double  bent  tube*  having  this  form  inlu  the  nozzle  ^a 
of  a  fimnel  by  means  of  a  cork  or  otherwise,  so  thai  \^^  I 
gaa  may  not  escape  at  the  juncture.     SUp  the  other  I 

end  of  the  bent  tube  into  the  neck  of  the  bottle.  Having 
thus  arranged  your  pneumatic  trough,  fasteji  all  firmly,  so 
that  uoibing  may  move,  and  set  the  apparatus  with  the 
inverted  funnel  over  the  evolving  gas.  If  there  be  any  in- 
convenience or  danger  attending  a  too  Dear  approach,  fix 
the  whole  to  a  ring,  at  the  end  of  a  pole,  like  the  ring  ami 
handle  of  a  landing  net,  and  hold  the  apparatus  over  the  gis 
till  the  battle  be  tiill,  which  it  will  be  when  all  the  water  ii 
expelled.  Then  remove  the  tube,  and  cork  your  bottle 
under  water.  The  water  used  must  not  be  thrown  away, 
but  bottled  for  examination,  as  it  may  have  imbibed  come 
principles  from  the  gas  which  passed  tlirough  it. 

Â  portable  apparatus  for  collecting  the  gas  might  be  eanly 
imagmcd,  and  would  be  found  very  useful  on  many  ot- 


TO  OUSERVETRE  II 

When  a  traveller  visits  regions  where  eanhquak»  in- 
frequent, he  would  do  well  to  provide  himself  with  such  an 
instrument  as  is  described  in  the  Section  Insthumests;  and 
as  no  warning  is  given  of  an  approaching  eartliquake,  be 
should  always  set  his  instrument  wherever  be  may  halt  for 
any  time.  The  description  of  the  instrument  suflicieoily 
indicates  the  mode  of  observing  with  it. 


THE  HErGRTS  OV  MOUKTAIHS. 

TrigottouH'lrically. — The  oidy  correct  method  of  obtain- 
ing the  heights  of  mountains  is  by  trigonometrical  i 

•  A  flexible  tube  might,  on  mapy 
glass  tube  wiih  advaiiLagu  ;  aad  auch 
oa  to  ttie  ead  of  a  funnel. 
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ment;  but  for  this,  the  requisite  instruments  are  necessary 
as  well  as  time,  besides  which,  the  locality  is  not  always 
favorable  for  the  measurement  of  the  required  base,  which 
should  always  bear  a  certain  relation  to  the  height  and  dis- 
tance of  the  object  ;  moreover  those  alone  who  are  profi- 
cients in  trigonometiy  can  employ  this  method,  and  for  such 
it  were  superfluous  to  enter  into  the  modus  operandi,  while 
for  the  uninitiated  it  would  be  necessary  to  go  into  details 
which  would  occupy  too  much  space  here  and  may  be  found 
fully  treated  of  in  works  on  Geodesy. 

Èarometrically, — ^The  next  most  accurate  method  of 
measuring  the  heights  of  mountains  is  by  means  of  the 
barometer,  which  indicating  the  diminution  of  atmospheric 
pressure  as  the  column  of  air  becomes  shorter  in  ascending 
firom  the  level  of  the  sea,  is  most  usefully  apphed  to  the 
measurement  of  heights.  For  this  purpose  peculiar  forms 
and  adjustments  of  the  instrument  have  been  made  to  render 
it  portable.  Of  the  portable  or  mountain  barometers  there 
are  two  kinds  in  general  use,  the  syphon  barometer  of  M. 
Gay  Lussac,  and  Newman's  mountains  barometer,  of  which 
the  description  and  use  will  be  found  in  Sect.  Instruments. 

In  order  to  obtain  heights  as  exactly  as  possible  with  the 
barometer,  two  instruments  are  indispensable  :  these  should 
be  compared  before  observing  with  them,  and  any  difference 
in  their  indications  noted.  One  observer  at  the  lower,  and 
one  at  the  higher  station,  should  make  ten  or  a  dozen  simul- 
taneous observations  at  intervals  of  a  quarter  of  an  hour, 
beginning  at  an  appointed  time,  having  previously  compared 
their  watches,  and  when  the  operations  are  concluded,  the 
instruments  should  be  again  compared. 

Supposing  the  traveller  to  be  fully  acquainted  with  the 
formula  for  calculating  the  heights,  from  his  barometrical 
observations,  and  which  if  he  be  ignorant  of,  it  were  useless 
for  us  to  insert,  unaccompanied  by  the  requisite  tables, 
without  which  he  could  not  work  out  his  result  ;  we  will 
merely  remark,  that  barometric  admeasurements  are  by  no 
means  exact,  there  being  many  sources  of  error  derived 
from  various  causes,  1st,  from  imperfections  in  the  instru- 
ments themselves,  including  their  thermometers.  2nd, 
from  capillarity;  this  however  in  the  case  of  Newman's 
barometer  is  corrected.  3rd,  from  the  comparison  of  the 
two  instruments  and  the  position  of  the  eye.  The  errors 
from  these  causes  may  amount  to  the  tenth  of  a  millimetre  ; 
which  in  the  measured  height  corresponds  to  from  3  to  7 

2  A  3 
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feet  wcotding  to  the  elevation  «bove  (be  sea.  4th,  A  differ- 
ence of  half  a  degree  m  the  estbnated  and  real  temperature 
of  the  whole  b«rocuetnc  cotuom,  which  on  the  ground  would 
correspond  to  about  b  feet,  at  whatever  height  the  instiument 
ma;  be,  and  5th,  the  difference  of  a  degree  in  the  real  tem- 
perature of  either  station,  at  either  one  of  which  it  would 
correspond  to  a  0.1X12  of  the  estimated  height.  It  ij  not 
however  likely  that  all  these  errors  niil  point  the  same  wiv, 
to  that  they  partly  correct  each  other;  and  the  result  ob- 
tained, though  not  rigorously  exact,  will,  if  the  observstioiu 
are  made  with  care,  and  a  mean  taken  between  several,  come 
withm  10  feet  in  the  greatest  heights. 

It  may  also  be  well  to  remark  that,  it  is  by  no  meam  a 
matter  of  indifference  at  what  hour  of  the  day  the  obserTH- 
tioua  are  made  ;  those  of  the  morning  give  a  dimimshed  re- 
sult, those  of  the  atlemoon  a  somewhat  higher,  and  those  of 
mid-day  give  the  greatest  height.  Raymond  found,  from 
mnny  observations,  an  error  of  60  metres  in  a  height  of 'J6I3 
metres.  The  general  temperatm^:  of  the  day,  as  warm  or 
cold,  produces  also  a  notable  difference,  thougb  not  so  sen- 
sible as  that  observed  at  different  hours,  the  colder  weather 
giving  the  less  height.  The  season  greatly  influences  the 
result;  thus,  in  the  estimated  height  of  San  Bernard  above 
Geneva,  the  seasonal  differences  alone  have  been  found  te 
range  from  '24  metres  below,  to  28  métrée  above  the  real 
height  of  2114  metres.  Besides  these  sources  of  error, 
there  are  those  which  arise  from  disturbing  atmospheric 
causes,  as  wind,  rain,  snow  or  hail,  the  approach  of  a  Btonn. 
&c„  and  the  great  horizontal  distance  of  the  two  stations; 
notwithstanding  all  which,  the  barometer  is  an  invaluable 
instrument  for  the  estimation  of  heights  in  the  absence  of 
trigonometrical  measurements. 

If  so  many  precautions  are  necessary,  when  there  is  lime 
and  opportunity,  it  is  evident  they  cannot  be  taken  by  the 
traveller,  who  has  frequently  neither  -,  he  generally  lias  bu! 
one  barometer,  or  if  he  have  a  second,  often  finds  it  inconve- 
nient or  unsal'e  to  separnle  himself  from  his  (.'ompanion  ; 
Moreover  he  has  seldom  the  choice  of  hours  of  observation 
and  still  less  frequently  of  days,  without  a  ra-eal  loss  of 
valuable  time.  He  must  therefore  observe  as  best  he  can. 
keeping  his  instrument,  when  observing,  in  the  shade,  thai 
of  his  body  will  do  if  no  other  object  be  at  hand.  Cue 
should  also  be  taken  of  putting  either  the  barometer  or  the 
detached  thermometer  within  the  influence  of  reverbeialinfc 
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bodies  ;  thus  a  rock  long  heated  by  the  sun's  rays  will  emit 
heat  to  the  immediately  circmnambient  air  and  raise  it  above 
the  real  temperature  of  the  station,  which  will  affect  the 
instruments  though  they  be  shaded  érom  either  direct  radia- 
tion of  the  sun  or  from  its  reflected  rays. 

We  will  conclude  these  remarks  by  recommending  the 
most  accurate  observation  of  the  indications  of  the  instru- 
ments,  and  the  noting  down  of  the  date  and  hour,  the  wea- 
ther, the  season,  the  nature  of  the  soil  at  the  spot  and  the 
height  of  the  instruments  above  it.  The  traveller  may  leave 
till  nis  return  to  head  quarters,  the  calculation  of  the  heights 
from  his  registered  barometrical  observations. 

ThermometrieaUf/, — ^The  next  method  of  measuring  the 
heights  of  places,  we  shall  mention,  is  by  means  of  the  boil- 
ing point  of  water.  It  has  been  found  that  water  boils 
at  diminished  temperatures  according  as  the  atmospheric 
pressure  is  less,  and  thus  the  boiling  point  of  water,  at 
different  heights,  is  made  to  measure  these  heights.  The 
thermometer  used  for  this  particular  purpose  has  been 
described  Section  Instruments.  Its  great  portability  is 
its  chief  reconunendation,  for  it  is  subject  to  many  errors  ; 
nevertheless,  when  we  consider  the  little  time  which  tra- 
vellers often  have  for  making  any  thing  like  strictly  satis- 
&ctory  barometrical  observations,  and  that  the  errors  in 
their  results  may  sometimes  be  considerable,  particularly 
when  the  temperature  and  pressure  at  the  level  of  the  sea 
are  assumedy  we  can  the  more  readily  reconcile  ourselves  to 
the  use  of  the  thermometer,  especially  as  Col.  Sykes  assures 
us,  (and  he  has  had  long  practice  with  this  instrument)  that 
sufficient  accuracy  may  be  obtained  with  it  for  all  the  prac- 
tical purposes  of  physical  geography. 

The  mode  of  operating  is  simple.  Before  starting,  the 
boiling  points  of  the  thermometers  must  be  ascertained  at 
Uie  level  of  the  sea,  in  order  afterwards  to  add  or  deduct 
from  the  temperatures  observed,  the  quantities  above  or  be- 
low  212  of  Fahrenheit  (or  100  of  the  Centigrade),  marked 
bv  the  instruments  as  the  boiling  points  of  water  at  the  sea. 
Where  an  observation  is  to  be  made,  it  should  be  conducted 
in  the  following  manner  practised  by  Col.  Sykes.  "  From 
four  to  five  inches  of  pure  water  were  put  into  the  tin  pot. 
The  thermometer  was  fitted  into  the  aperture  in  the  lid  of 
the  sliding  tube  by  means  of  a  collar  of  cork;  the  tin 
tube  was  then  pushed  up  or  down  to  admit  of  the  bulb  of 
the  thermometer  being  about  2  inches  above  the  bottom 
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of  the  pot.  Violent  ebullition  was  continued  for  ten  minutes 
or  a  quarter  of  an  hour,  and  the  height  of  the  mercuiy  was 
repeatedly  ascertained  during  that  time,  and  the  température 
of  the  air  was  noticed.  Similar  operations  were  repeated 
with  a  second  thermometer,  for  it  is  never  safe  to  rely  upon 
one  instrument'^ 

Having  obtained  the  boiling  points,  it  remains  to  deter- 
mine the  value  of  the  indications  of  diminished  pressure, 
when  the  observations  are  taken  above  the  level  of  the  sea. 
For  this  purpose  tables  are  used  which,  as  they  are  short,  we 
shall  here  insert;  observing,  that  as  the  degrees  in  the  tablet 
are  those  of  Fahrenheit,  it  will  be  necessary,  if  centigrade 
thermometers  are  used,  to  turn  these  indications  into  the 
corresponding  ones  of  Fahrenheit  for  which  the  formula  is 

F  =  ?g?4-    32 

whenever  the  degrees  are  above  the  freezing  point  of  water.* 

*  If  Farenheii's  thermometers  ue  used  and  it  be  desired  to  con- 
yert  its  indications  into  those  of  the  centigrade,  the  formula  is 

p.  ^  (F— 32)X5 
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2ù,t.l8 
24.56 
24.U8 
23.â9 
23.11 
22.64 
22.17 
21.71 


16.79 
16.42 

15.70 


00.1*1.3 
»4.5 
81.9 
85.2 


4657 
ai85 
5716 
G250 
67S6 
7321 
JHGi 
8)U7 
8953 
9503 
11)053 
10606 
11161 
11719 
12280 
12343 
134l« 
13977 
14548 
15124 


The  fourtli  Colomn  gire»  tli«  Height  in  Feet. 
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Table  II. 


Table  of  Multipliers  to  correct  the  Approximate  Height  for  the  Tem- 
perature of  the  Air. 


FraipcTA* 

Tempera- 

Temper». 

tan>of 

MulUpUer. 

ture  of 

MumpUer. 

tore  of 

MuIHplier. 

the  Air. 

the  Air. 

the  Air. 

o 
32 

1.000 

o 
52 

1.042 

o 
72 

1.063 

33 

1.002 

53 

1.044 

73 

1.085 

34 

1.004 

54 

1.046 

74 

1.087 

35 

1.006 

55 

1.048 

75 

1.089 

36 

1.008 

56 

1.050 

76 

1.091 

37 

1.010 

57 

1.052 

77 

I.U94 

38 

1.012 

58 

1.054 

78 

1.0% 

39 

1.015 

59 

1.056 

79 

1.098 

40 

1.017 

60 

1.058 

80 

I.IUO 

41 

1.019 

61 

1.0()0 

81 

l.U)2 

42 

1.021 

62 

1.062 

82 

1.101 

43 

1.023 

63 

1.064 

83 

l.U>*3 

44 

1.025 

64 

1.066        i 

84 

1.108 

45 

1.027 

65 

1.069 

85 

l.llO 

46 

1.029 

66 

1.071 

86 

1.112 

47 

1.031 

67 

1.073 

87 

1  114 

48 

1.033 

68 

1.075 

88 

1.116 

49 

1.035 

69 

1.077 

89 

1.118 

50 

1.037 

70 

1.079 

90 

1.121 

51 

1.0.39 

71 

1.081 

91 

1.123 

Enter  with  the  mean  temperature  of  the  stratum  of  air  trayersed,  and 
multiply  the  approximate  height  by  the  number  opposite,  for  the  true 
Altitude. 


When  the  thennometer  has  heen  hoiled  at  the  foot  and  at 
the  summit  of  a  mountam,  nothing  more  is  necessary  than  to 
deduct  the  number  in  the  column  of  feet  opposite  the  boiling 
point  below  from  the  same  of  the  boiling  point  above:  this 

fives  an  approximate  height,  to  be  multiplied  by  the  num- 
er  opposite  the  mean  temperature  of  the  air  in  Table  2,  for 
the  correct  altitude. 
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Boiling  point  at  summit  of  Hill  Fort  <^  feet. 

of  Purundhur,  near  Puna      .         .       204.2=4027 

Boiling  point  at  Hay  Cottage,  Puna         208.7  =  1690 

Approximate  height  2337 
Temperature  of  the  air  above    75° 
Ditto  ditto  below    83 

Mean  79  =  Multiplier  1.098 

Correct  altitude  2.566  feet. 
When  the  boiling  point  at  the  upper  station  alone  is  ob- 
served,  and  for  the  lower  the  level  of  the  sea,  or  the  register 
of  a  distinct  barometer  is  taken,  then  the  barometric 
reading  had  better  be  converted  into  feet,  by  the  usual  me- 
thod of  subtracting  its  logarithm  from  1*47712  (log.  of  30 
inches)  and  multiplying  by  '0006,  as  the  differences  in  the 
colmnn  of  "  barometer  '*  vary  more  rapidly  than  those  in  the 
*'*'/eei  "  column. 

Feet. 
Example, — Boiling  point  at  upper  station  185°=  14548 

Barometer  at  Calcutta  (at  32°)  29  in.  75° 
Logar.  diff. =1-477 12—1 -47349=00363 +0006=    218 

Approximate  height     .     .     14330 
Tem^er^,  up^er  station,  76»  J  80=multiplier  llOO 

Correct  altitude  ....  15763 
Assuming  30*00  inches  as  the  average  height  of  the  baro- 
meter at  the  level  of  the  sea  (which  is  however  too  much), 
the  altitude  of  the  upper  station  is  at  once  obtained  by  in- 
spection of  Table  I,  correcting  for  temperature  of  the  stratum 
of  air  traversed  by  table  II. 

Newman,  Optician,  122,  Regent  Street,  has  been  in  the 
habit  of  making  these  instruments  ;  he  recommends  the  use 
of  copper  brazed,  instead  of  tin,  as  more  durable  ;  and  a  free 
escape  for  the  steam,  or  the  results  will  be  incorrect  from  the 
boiling  taking  place  imder  pressure.  The  same  optician 
constructs  the  thermometers  and  other  instruments  we  have 
recommended.  Sect.  Instruments. 

Of  course  a  bottle  of  pure  water,  and  Aiel  and  matches 
must  be  taken  to  the  top  of  the  mountain,  as  water  may  not 
be  there  foimd,  or  any  friel  but  such  as  is  green  and  requir- 
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ing  time  to  kindle,  the  more  bo  as  nt  great  heights,  the  ait 
being  more  rare,  there  is  n  less  abundant  supply  oT  oxjgeo. 
The  Burent  and  readiest  way  is,  to  he  providwi  with  «  spirit 
laup  having  three  wicks,  bo  that  the  flames  may  extend 
over  the  whole  bottom  of  the  pot  and  set  ihe  water  boibog 
without  delay.  Out  as  a  quantity  of  al(!oliol  cannot  alwayi 
be  carried  by  the  traveller,  the  lamp  sliuuld  be  used  only  on 
emergencies.  The  water  employed  should  be  very  pure  ;  if 
such  Ciumol  be  had  it    must  be  boiled  and  filtered  before 

The  height  to  be  foimd  by  the  indications  of  the  thenno- 
meler  need  not  be  caleulated  at  the  time,  but  the  data  molt 
be  noted  on  the  spol.  Col.  Sykes  very  properly  recom- 
mends, as  well  as  Mr.  Prinsep,  that  every  traveller,  harinjt 
a  barometer,  make  a  record  of  its  indication  at  the  some 
lime  that  be  observes  tbe  boiling  points  of  his  ihermcnieter. 


'   TAKING   TUB   DIP  ASB   STRIKE    OF   STHAT*. 

As  in  almost  every  case,  the  snrfece  snd  edges  of  Bliata 
arc  very  rougb  and  uneven,  when  viewed  in  amsll  portioiu, 
it  ia  evident  that  their  dip  and  strike  cannot  be  obtained  by 
a  consideration  of  such  portions  ;  moreover,  tbe  sections  ex- 
hibited by  nature  seldom  present,  either  the  true  line  of 
strike  or  of  dip.  The  dip  is  the  angle  which  the  plane  of  the 
strata  makes  with  the  horizon;  hence  the  angle  formed  b; 
tbe  plane  and  the  horizon  must  be  taken  by  a  line  at  ri^t 
angles  with  the  intersection  of  the  plane  and  tbe  horizon,  or 
at  right  angles  to  what  is  termed  the  strike.  It'  the  tiW 
strike,  which  is  tbe  intersection  of  the  plane  of  tbe  strata 
with  the  horizon,  or  a  line  parallel  to  this,  can  be  had,  tbni 
a  line  perpendicular  to  this,  and  in  the  plane  of  tbe  strata, 
will  be  the  true  line  of  dip,  whose  angle  with  the  horizon  ia 
to  be  taken  as  indicating  the  inclination  ot  tbe  straui.  Or, 
if  the  true  line  of  dip  be  obtained,  the  perpendicular  to  this 
will  be  the  line  of  strike.  The  difficulty  is  the  obtaining  of 
either  of  these  lines,  and  withont  the  one,  the  other  cannot 
be  found.  The  line  of  strike  ïa  perhaps  the  mo»t  easily 
found,  though  the  edge  of  the  strata  appearing  above  ground 
for  miles  will  not  give  tbe  strike,  if  this  edge  be  at  different 
levels  at  its  extremities,  as  is  most  generally  the  cii*r.  If 
any  two  points  of  this  out-cropping  are  at,  or  nearly  ai,  the 
same  level,  then  a  line,  passing  through  these  two  points  wiQ 
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be  the  true  strike,  and  the  dip  must  be  taken  by  a  line  per- 
pendicular to  this  and  in  the  plane  of  the  strata. 

Various  instruments  have  been  invented  for  taking  the 
dip  and  the  strike  of  strata,  but  we  hardly  know  which  to 
recommend.  M.  de  la  Beche  has  given  the  figure  of  one  in 
his  adnprable  book  on  **  How  to  Observe,  Geology,"* 
which  is  verv  simple,  and  we  have  no  doubt  answers  per- 
fectly well  ;  but  we  fear  its  form  is  inconvenient  for  stowing 
away  in  a  traveller*s  limited  baggage.  Nor  will  this  nor  any 
other  instrument  afford  the  required  information  imless  the 
true  line  of  dip  or  strike  can  be  obtained.  M.  de  la  Beche's 
mode  of  noting  on  a  map  the  dip  of  a  rock,  and  consequently 
its  strike  or  direction  when  found,  should  invariably  be  fol- 
lowed, as  it  is  particularly  well  devised;  it  is  as  follows. 

An  arrow  thus  |  ,  pointing  to  the  direction  of  the  dip  on  the 

map,  denotes  that  direction,  and  the  nimiber  of  degrees  may 

be  written  by  the  side  of  it.     A  crooked  arrow  j    shows, 

that  while  the  strata  undulate  in  the  small  scale,  they  dip, 
as  a  mass,  in  the  direction  pointed  out  by  the  arrow.  Per- 
pendicular strata  are  represented  by  »■  \  ■  ,  the  longest  line 

showing  the  strike  of  the  beds.  Contorted  strata,  whose 
strike  is  ascertained,  but  which  show  no  given  dip,  is  marked 


thus  pij—  ,  the  long  line  being,  of  course,  traced  in  the 
direction  of  the  strike.  Strata  so  contorted  that  neither  dip 
nor  strike  can  be  represented  is  indicated  thus,  ^^  .  An  an- 


ticlinal line  is  shown  by  this  mark  —1—,  the  long  line  point- 


ing put  the  direction  of  the  strike,  and  the  arrows  the  dipping 
of  àié  strata  on  either  side.     Horizontal  strata  are  repre- 

•  We  cannot  too  strongly  recommend  M.  de  la  Bechc's  "  How  to 
Observe,"  to  every  traveller. 
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ficnted  by  M.  de  la  Beobe  by  a  cross  thus  ^.  ,  we  would 

have  preferred  two  parall<-I  lines  thus   ^d=,  but  Uiis  ia  in. 

dUTerent  ;  ns  tlie  signs  are  arbitraiy,  each  may  deviw  tuch 
M  be  niny  prefer  for  bis  own  use,  though  we  by  no  tuf-ant 
recommend  tbe  practice,  unifonnity  being  most  deûrablc  in 
■ucb  matters. 


If  square,  the  side  will  of  course  be  both  length  and 
breadth  ;  if  oblong,  the  longest  side  will  be  the  length,  and 
tbe  shortest  the  breadth;  if  round,  take  the  diameter;  if 
oval,  take  the  two  diameters  ;  if  the  shape  be  irisngdar, 
take  tbe  length  of  one  of  tbe  sides  if  they  are  nearly  similar, 
and  of  the  base  of  the  triangle  and  of  one  of  the  other  sides, 
if  the  triangle  be  a  short  or  long  isoscetea  ;  when  the  lake  ia 
of  a  long,  narrow,  and  winding  form,  it  may  be  well  to  tak* 
two  lengths  ;  that  of  the  lake  itself  must  be  measured  along 
a  line  traced  in  tbe  general  direction  of  the  lake,  and  u 
equidistant  as  possible  from  cither  side,  and  tbe  other  dit- 
tance  must  be  from  the  extreme  points  in  a  straight  line, 
whether  it  pass  over  tbe  land  or  not.  For  this  kiud  of  lake, 
and  generally  for  such  as  are  irregularly  wide,  the  greatest, 
the  least  and  tbe  general  medium  oreadth  should  be  taken. 
All  breadths  must  invariably  be  taken  puqicndieulorly  to  the 
line  of  length.  In  the  case  of  extraordinary  forma  and  irre- 
gularity, various  dimensions  should  be  taken,  and  the  direc- 
tions in  which  these  are  taken  must  be  well  defined. 

Lengths  and  breadths  actually  taken  on  tbe  wat«r,  and 
not  estimated  between  points  obtained  by  intersection  or 
otherwise,  may  be  measured  by  ascertaining  the  rate  of  row* 
ing,  and  finding  how  long  il  takes  lo  row  from  end  to  end  of 
the  lake,  and  across  it. 

The  length  and  breadth  once  obtained,  if  the  form  be  it 
all  regular,  tbe  perimeter  is  easily  found  by  calculation 
other  cases  actual  admeasurement  must  be  had  recourse 
Whenever  a  sufficient  number  of  poiuU  at  the  circumference 
can  be  obtained  by  intersection,  these  may  be  aulted  by 
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lines,  which  being  measured  and  a  proper  allowance  over 
and  above  being  made,  the  circumference  will  be  ascertained 
with  sufficient  accuracy  for  the  ordinary  purposes  of  geogra- 
phy ;  but  if  this  plan  cannot  be  followed,  then  the  circum- 
ference may  be  found  by  the  time  required  to  walk  or  ride 
round  the  lake,  making  due  allowance  whenever  the  various 
sinuosities  are  not  closely  followed. 

The  surface  of  a  lake  is  easily  found  when  its  dimensions 
and  form  are  known.  Thus,  if  it  be  circular,  or  nearly  so, 
multiply  the  circumference  by  a  quarter  of  the  diameter  ;  if 
it  be  oval,  multiply  the  transverse  and  conjugate  diameters 
together,  and  the  product  by  .7854;  for  a  square,  multi- 
ply the  side  by  itself;  for  oblong,  the  long  side  by  the 
short  ;  for  triangular,  the  perpendicular  by  half  the  oase  ; 
and  for  all  irregular  figures  divide  them  into  triangles,  and 
taking  the  surétce  of  each  of  them,  add  them  together. 

It  IS  interesting  to  know  the  surface  of  lakes  in  order  to 
ascertain  the  probable  evaporation  from  them,  which  has 
greftt  influence  on  the  climate  of  the  surrounding  coimtry. 


TO  COPY   INSCRIPTIONS. 

At  page  239  we  referred  the  reader  to  the  present  article: 
we  bad  hoped  to  be  enabled  to  point  out  to  him  some  expe- 
ditious, and  at  the  same  time  correct  mode  of  copying  in- 
scriptions ;  but  we  are  sorry  to  say,  all  our  enquiries  on  the 
subject  have  been  unsuccessi^l.  This  is,  however,  not  so 
much  to  be  regretted,  perhaps,  as  the  probable  perfection  to 
which  the  art  of  photogenic  copying  will  shortly  attain,  may 
fbmish  a  means  preferable  to  every  other,  in  the  mean 
time  we  ma^  inform  the  traveller  of  a  mode  we  have  seen 
executed  with  the  most  perfect  success  for  copying  large 
intaglios  in  marble  and  metal,  such  as  some  of  those  large 
monumental  slabs  of  brass  which  are  found  in  our  cathedrals. 
It  consists  in  merely  stretching  one  or  more  large  sheets  of 
thin  paper  over  the  object,  holding  it  there,  and  rubbing  it 
over  with  the  black  waxy  composition  technically  called 
heeUhcUL  This  blackens  the  whole  of  the  paper  save  those 
parts  that  are  over  the  hollows,  and  which  remain  white. 
This  means  is  most  expeditious  and  effective  ;  the  copy  is  a 
perfect  fac  simile  ;  the  black  does  not  easily  rub  off,  and  the 
paper,  being  thin,  a  large  quantity  takes  up  very  little  room. 
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TO  MAP  A  COUNTRY. 

In  traversing  &  country  but  little  known,  it  ii 
that  the  traveller  observe  men.  mannera,  nni 
describe  the  aame,  he  must  to  his  liiithful  desc 
tkithful  a  graphic  delineatiun  of  the  ports  he  viiits  at  hii 
time  end  opportunities  will  allow  him  to  make.  It  c^unut 
ol'  courte  be  expected  that  in  bis  rapid  coiirae  be  ahoulil 
make  a  regular  survey,  but  he  may,  and  thut  by  the  nid  of  i 
very  few  portable  inatrumcnls,  lay  down  the  principal  feature* 
of  n  country  on  his  line  of  route  with  eufGcient  accuracy  to 
be  of  great  service. 

We  will  in  the  first  place  suppose  tliat  be  has  no  map  of 
the  country.  The  principal  objects  whose  position  should 
be  set  down  as  accurately  as  posaible  are,  the  rivers  and 
streams,  their  confluence  and  sources,  and  their  directioa; 
the  chains  or  groups  of  mountains  or  isolated  hills,  the  \aket, 
forests,  and  marshes,  the  roads  and  passes  ;  the  towns  and 
villages,  inhabited  or  in  ruins,  de,  nor  should  the  travflier 
he  satisfied  with  merely  setting  down  these  objects:  he 
should  alao  note  as  much  concerning  themas  he  conveuicnti,* 
can,  as  the  breadth  of  the  streams,  the  heights  of  the  moun- 
tains, the  extent  of  the  lakes,  the  marshes  and  forests  ;  the 
nature  of  the  roads,  passes  aud  defiles  ;  the  number  of 
bouses  in  the  towns  and  villages,  and  the  precise  native  namf 
or  names  of  each  particular  object.  The  traveller  «hould 
always,  if  possible,  begin  his  mapping  operations  at  some  wdl 
kiioWD  and  defined  spot;  that  is,  at  someplace  nhosf!  posi- 
tion has  been  astronomically  or  otherwise  satia&ctorily  laid 
down. 

Before  starting  from  such  place  he  may  seek  out  a  dine- 
tioii  as  level  as  possible  ou  which  to  measure  a  base  trot, 
from  the  two  e.Ytremities  of  which  he  may  see  the  greatest 
possible  number  of  remarkable  objects;  and  assisted  by  a 
native,  (if  the  confidence  of  the  people  admit  of  tliis)  to 
name  to  him  the  principle  objects  he  sees,  lake  the  angle* 
they  severally  make  with  bis  base,  witl»  an  angle  instrument, 
as  a  circle,  a  sextant,  &c.,  or  their  hearings  by  mf-ans  of  • 
compass.  Having  roughly  sketched  their  position,  marked 
their  bearing,  aud  drawn  a  meridian  line  ou  his  paper,  he 
should  return  to  the  known  point,  starling  from  wneuee  be 
will  observe  the  hour,  and  the  direction  he  takes.  As  be 
proceeds  he  will  keep  his  eye  upon  some  distant  object  as  ■ 


flh 
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check  upon  his  change  of  direction  :  and  on  his  route  he 
must  note  every  object  he  meets.  If  it  be  a  stream  that 
crosses  the  road,  let  him  mark  it  and  its  distance  from  his 
starting  point  as  measured  by  time,  noting  its  breadth,  the 
direction  of  the  current  and  how  the  stream  is  crossed,  as  by 
a  ford,  a  bridge,  kc*  Having  noted  the  stream,  he  proceeds, 
taking  care  also  to  mark  the  spots  where  the  road  on  his 
route  decidedly  changes  its  direction.  When  he  has  gone 
some  distance,  more  or  less  in  proportion  to  the  distance  of 
the  principal  objects  whose  bearing  he  took  at  starting,  let 
him  take  fresh  bearings  and  distances  of  the  same  objects 
he  took  at  starting  and  set  them  down,  taking  at  the  same 
time  the  bearings  of  such  fresh  objects  as  are  important  of 
themselves  or  may  serve  him  as  marks  for  rectifying  his  posi- 
tion. Let  him  also  as  he  proceeds  note  down  the  objects  on 
his  right  and  left,  with  their  distances  as  nearly  as  he  can 
judge  of  them. 

And  here  we  must  caution  the  traveller  against  setting 
dotm  as  positive  anything  merely  conjectural  ;  he  may  set 
down  his  conjectures  if  he  please,  but  taking  special  care  to 
mark  them  in  such  a  way  as  to  distinguish  them  from  what 
is  absolutely  determined.  The  joining  of  detached  portions 
t>f  streams,  which  appear  from  their  position  and  course  to 
be  continuations  of  the  same  is  much  to  be  deprecated,  and 
when  this  is  done,  it  very  frequently  happens  that  succeeding 
travellers  find,  either  that  what  was  presumed  to  be  parts  of 
the  same  stream,  are  in  reality  dififerent  and  distinct  streams, 
or  that  even  if  they  be  the  same,  their  course  is  quite  dif- 
ferent from  that  which  was  presumed.  We  therefore  strongly 
recommend  to  the  traveller  to  lay  down  only  as  much  of  the 
coarse  of  a  stream  as  he  is  actually  assured  of,  and  the  same 
recommendation  applies  to  every  other  object.  There  are 
few  perhaps  regardmg  which  he  is  more  likely  to  err  than 
mountains.  A  group  of  mountains  seen  in  the  distance  has 
often  the  appearance  of  a  continuous  chain,  and  the  escarp- 
ments of  a  plateau  or  table-land,  is  still  more  easily  taken 
for  a  chain  of  mountains.  The  traveller  should  therefore 
be  cautious  how  he  sets  down  distant  mountains  in  his  map 
as  chains  or  ridges.     If  he  should  be  careful  how  he  sets 

*  For  any  detailed  observations  he  may  think  proper  to  make  on 
the  stream  beyond  what  is  absolutely  required  for  his  map,  we  refer  to 
the  article  Rivers  in  the  former  part  of  the  present  work  ;  and  in  like 
manner  of  all  other  objects;  so  that  we  shall  here  mention  those  things 
only  which  refer  to  mapping. 
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down  his  own  coi^cctures,  still  more  guarded  sbould  he  be  b 
placing  any  tiling  upon  hi»  map  from  mere  report,  ludffd 
we  would  remind  bun  that  he  is  doing  a  much  more  esiOD- 
tUl  service  to  geography  by  preaentiag  a  very  bare  map,  bul 
one  which  may  be  relied  upon,  a»  tilrictly  corretl  in  all  that 
it  contains,  than  by  presi'ming  a  plan  filled  with  detail*, 
where  the  merely  guessed  at  is  blended  with  the  exact  bo  u 
not  to  be  distinguished,  and  wherein  the  discovered  inaccu- 
racies of  the  presumptions  throw  descredit  upon  the  whole: 
but  to  return  from  this  digression. 

We  have  said  that  the  traveller  should  choose  some  dis- 
tant object  b  the  line  of  his  rout*  and  keep  it  in  view  ss  a 
check  upon  his  direction;  he  must  also  obser^-e  the  objecU 
he  has  passed  for  the  same  purpose  ;  and,  in  extensive  plains 
when  such  objects  are  rare,  lie  may  in  a  very  few  momcnls 
«et  up  a  pUe  of  stones  to  mark  where  he  was. 

The  Latitude  should  be  foimd  by  celestial  observation  si 
least  once  in  twenty-four  hours  ;  if  the  traveller  be  at  libeny 
to  stop  in  the  day  for  the  meridian  altitude  of  the  sun, 
and  that  altitude  be  within  range  of  his  instrument  it  should 
not  be  neglected  ;  but  the  true  observation  to  trust  to  is  the 
latitude  by  night  from  stars  north  and  south,  which,  when 
travelling  in  a  fine  climate  can  nearly  always  be  obtainedi 
the  traveller  then  avoids  the  great  beat  of  tlie  sun,  the  delay 
caused  by  hatting  and  unpacking  his  instruments  by  day 
and  the  difSculty  of  measuring  the  altitude  in  low  laiitudei 
when  the  double  angle  is  larger  than  a  sextant  can  measore, 
certainly  this  latter  is  obviated  by  having  a  fixed  instrument; 
but  unless  the  traveller  be  a  well  practised  observer,  let  him 
beware  of  Kater's  azimuth  and  altitude  instrumeut,  or  any 
instrument  requiring  adjustment  which  is  only  fit  for  prac- 
tised hands  ;  in  our  humble  opinion  a  «estant  of  five  or  ei^t 
inches  radius  or  circle  and  artificial  horizon  of  mercuiy,  art 
the  only  safe  instruments  ;  but  these  of  course  are  uaclesi 
for  the  meridional  altitudes  of  the  sun  in  low  latitudes. 

When  we  enjoin  caution  in  the  use  of  all  instruments  re- 
quiring levelling  we  speak  only  to  travellers  unaccustomed 
to  their  manipulation,  and  although  it  be  very  desirable  to 
have  the  most  perfect  instnuuenfs,  still  less  depends  upon 
them  than  upon  the  skill  of  the  (ibsener. 

By  these  means  a  careful  and  industrious  traveller  mu 
hardly  fail  of  obtaining  abundant  materials  tor  the  coimci 
laying  down  of  his  route,  and  should  he  traverse  die  country 
in  different  directions  he  will  thus  have  a  number  of  bne* 
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eroBsing  each  other,  fonning  a  route  map  firom  which,  for 
want  of  a  regular  survey,  a  very  £Eiir  idea  of  the  country 
may  he  gleaned,  particularly  when  such  map  is  accompanied 
by  a  detailed  description. 

Another  essential  object  to  which  we  would  call  the  tra- 
veller's attention,  is  never  to  go  to  sleep  until  he  has  mapped 
bis  day's  route  and  written  up  his  journal  from  the  notes  of 
the  day. 

With  regard  to  the  bearings  he  may  either  lay  them  down 
on  his  map  as  indicated  by  the  compass,  that  is,  the  magne- 
tic bearinff,  or  he  may  at  once  make  the  correction  for  vari- 
ation and  lay  down  the  true  bearings.  But  whichever  mode 
he  adopts  he  should  mark  whether  it  be  magnetic  or  true 
north,  on  the  face  of  every  sheet  of  his  map.  In  the  former 
case,  he  must  remember  that  his  parallds  of  latitude  will 
not  run  horizontally  across  his  paper  from  right  to  left,  un- 
less he  be  travelling  in  the  line  of  no  variation.  The  safer 
method  is  to  lay  down  his  magnetic  courses  throughout  his 
journey,  on  rough  sheets  of  paper,  and  correct  for  variation 
and  latitude  on  a  fair  sheet  at  the  first  protracted  halting- 
place. 

With  regard  to  determining  the  Longitude  of  a  place  it 
may  be  remarked  that  this  lequires  more  knowledge  than  is 
requisite  to  find  its  Latitude,  and  travellers,  in  general,  unfor- 
tunately, are  not  fitted  by  previous  education  for  observa- 
tions of  this  nature.  When,  however,  the  contrary  is  the 
case,  and  the  traveller  is  provided  with  the  requisite  instru- 
ments, no  pains  should  be  spared,  nor  any  time  be  considered 
mispent,  in  endeavouring  to  fix  accurately  the  chief  points 
in  a  countiy  by  independent  observations  for  longitude, 
such  as  eclipses,  particularly  those  of  Jupiter's  satellites, 
when  both  immersion  and  emersion  can  be  observed,  occul- 
tation of  stars  by  the  moon,  by  an  altitude  of  the  moon 
when  in  the  prime  vertical,  or  by  lunar  distances.  These 
methods  rank  in  value  pretty  nearly  in  the  order  in  which 
they  are  here  placed.  If  corresponding  observations  at 
an  observatory  can  be  obtained,  the  two  former  methods 
may  give  the  longitude  within  two  or  three  miles.  The  two 
latter  methods  cannot  be  depended  upon  within  from  ten  to 
fifteen  miles,  and  even  for  this  degree  of  accuracy  an 
experienced  observer,  leisure,  and  good  instruments  are 
reauired. 

The  above  methods,  it  will  be  remembered,  will  enable 
the  observer  to  fix  the  longitude  of  a  place  abêolutely^  that 
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ia  to  Kv,  independently  of  the  transport  of  time  by  &  ntch 
or  chronometer.  But  for  mt^Bauriu^  short  disbuces  in  lon- 
situile,  it  is  probnble  that  a  good  pockei  chronometa  will 
be  tlie  most  servit-eable.  With  common  care  we  «re  of  opi- 
nion that  B  watch  may  be  earrieil  by  a  traveller  even  on 
horseback,  and  k('i'|)  a  fair  rate  of  going,  but  then  he  ranil 
not  forget  thnt  be  baa  a  watcb  in  hia  pocket  that  reuium 
cnre,  and  must  not  dart  off  at  full  soeed  to  hum  a  wild  boar 
here  or  an  ostrich  there  ;  he  muat  bear  in  mind  that  he  ha» 
a  higher  object  in  view,  and,  that  at  the  end  of  hia  jounirT, 
when  he  is  enabled  to  lay  down  a  correct  map  of  his  rout*, 
he  will  be  amply  repaid  for  the  little  self  denial  he  bore,  m 
keeping  atcailily  on  at  the  jog  trot  pace  of  the  baj^ag« 
horses. 

With  care  then,  wc  repeat,  a  chronometer  will  measotv 
short  meridian  diatancea  and  connect  one  place  with  ano- 
ther, so  that  all  may  be  relalioflif  right,  in  the  map  of  • 
country,  though  abtolutely  wrong;  and  when  nt  any  sub»e- 
quent  opportunity,  llie  longitude  of  any  one  point  may  be 
correctly  delermiced,  all  will  move  together  into  its  ri^bl 
position. 

It  ia  unnecessary  here  to  enter  into  the  details  of  the  nu' 
nagement  of  a  chronometer,  aa  the  traveller  niuat  leniler 
himself  famUiar  with  it,  before  he  begins  his  work.  Ttir 
great  point  is  to  find  its  error  at  any  place,  tlie  longitade  «( 
which  is  known,  and  its  raU  whenever  an  opportunity  i»  af- 
forded, by  stopping  two  or  three  days  in  any  place  of  which 
it  ia  necessary  to  know  the  longitude,  and  to  make  allowaocc 
for  any  alteration  in  rate  over  the  whole  route  travelled  sinw 
its  rate  was  last  determined. 

The  last  and  simplest  mode  of  finding  the  longitude  i»  bj 


keeping  an  exact  itinerary  of  the  courses  bv  comjHUS  aw 
the  distance  travelled,  measured  by  time  ;  these  corrected 
for  variation,  and  checked  by  an  observation  for  latitudr., 
(except  when  travelling  nearly  east  and  west]  will  give  a&if 
approximation  to  the  longitude  ;  and,  whatever  confidence 
the  traveller  may  feel  in  his  chronometer  or  his  obaervaDoif 
by  eclipse,  &c.,  this  mode  should  never  be  neglected,  as  u 
will  serve  as  a  useful  check  to  astronomical  obaervatioBt. 
Let  the  traveller  then  pay  the  greatest  attention  to  this  me- 
thod; let  him  observe  every  change  of  course,  and  eulerit 
down  immediately  in'  his  field  book  with  the  time,  llf 
should  always  have  a  compass  in  one  traistcoat  pocket,  > 
watch  in  the  other  (both  suspended  round  his  ucck),  and  i 
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prismatic  compass  for  taking  distant  bearings  of  objects  in 
the  line  of  route,  every  time  he  stops,  ready  at  hand  ;  and  he 
will  thus  be  enabled  to  lay  down  his  track  and  determine  his 
longitude  quite  near  enough  for  all  conmion  purposes,  and  a 
steady  traveller  who  attends  careftdly  to  this  method  may 
rest  assured  that  he  will  do  more  for  the  cause  of  geography 
than  nine-tenths  of  those  who  bring  home  what  they  call 
their  '*  lunar  observations." 
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ANALYSIS  OF   MINERAL  WATER. 

Ill  the  section  Operations  of  the  last  division,  we  said  a 
word  on  the  mode  of  proceedmg  in  order  to  acquire  a  ge- 
neral knowledge  of  the  nature  of  mineral  waters,  we  now 
propose  giving  some  more  precise  instructions*  for  the  be- 
nefit of  those  who,  having  time  and  the  necessary  materials, 
are  desirous  of  determining  more  precisely  the  composition 
of  the  mineral  waters  they  may  happen  to  meet  with. 

Commence  hy  ascertaining,  as  already  directed,  the  ge- 
neral composition  of  the  water,  then  proceed  as  follows. 

1.  Evaporate  as  much  of  the  water  to  be  examined  «s 
possible  without  having  any  precipitate  or  crystallizatioD. 
This  concentration  drives  off  ail  the  free  carbonic  acid^  and 
renders  the  action  of  the  re-agents  to  be  employed  more  cer- 
tain and  more  complete. 

2.  Add  to  the  water  thus  concentrated  a  saturated  solution 
of  miuriate  of  barytes  as  long  as  any  precipitation  is  produced, 
taking  care  to  avoid  adding  an  excess.  By  a  previous  ex- 
periment let  it  be  ascertained,  whether  this  precipitate 
effervesces  or  not  with  diluted  muriatic  acid,  and  whether  it 
is  entirely  dissolved.  ÎÎ  it  is,  the  precipitate  is  of  cotuse 
carbonate  of  barytes,  the  weight  of  which,  when  it  is  dried, 

*  JExtracted  from  Accum's  Treatise  on  Analysis  and  Chemical 
Tests. 


KÎves  the  quantity  of  carbonic  acid;  100  grains  containing 
_  22  of  acid,  IÎ  it  do  not  effervesce,  it  is  sulphate  of  barytes, 
the  weight  of  which,  in  like  manner,  gives  the  quantity  of 
sulphuric  acid  ;  100  grains,  dried  at  a  low  red  heat,  conlaiu- 
iog  34  of  acid.  If  it  efierveace  and  is  partially  dissolved,  it 
consists  of  both  carbonate  and  sulphate.     To  ascertain  the 

Eroportions  of  these,  let  the  precipitate  be  dried  at  a  heat  a 
ttle  inferior  to  redness,  and  weighed;  then  submit  it  to  tlie 
action  of  dilute  muriatic  acid  ;  alter  this,  wash  it  with  water 
and  dry  it  by  a  similar  heat,  its  weielit  will  give  the  quan- 
tity of  sulphate,  and  the  loss  of  weiglit,  that  of  carbonate  of 
baiytes. 

By  this  operation  the  carbonic  and  sulphuric  acids  ore  en- 
tirely removed,  and  the  whole  salts  in  the  water  are  con- 
verted into  muriates.  It  remains,  therefore,  first  to  discover 
and  estimate  the  quantities  of  the  bases  present,  and  then, 
to  complete  the  analysis,  to  find  the  quantity  of  muriatic 
acid  originally  contained. 

Add  to  the  clear  liquor  (reduced  by  evaporation,  and 
taking  care  to  avoid  any  separation  of  any  of  its  ingredients) 
ft  saturated  solution  of  oxalate  of  ammonia  as  long  as  any 
IJhirbid  appearance  is  produced.     The  lime  will  be  thrown 
own  in  tùe  state  of  oxalate.     Wash  and  dry  the  precipitate, 
^en  calcine  it  with  a  low  red  heat,  by  which  it  is  converted 
fcto  carbonate  of  litne,  lOU  grains  of  which  are  equivalent  to 
i6of  lime.    But  as  a  portion  of  carbonic  acid  may  be  expelled 
j^the  heat  is  raised  too  high,  or  a  little  water  retained  if  it  is 
Ht  high  enough,  it  is  proper  to  convert  it  into  sulphate,  by 
'diug  sulphuric  acid  to  a  slight  excess,  and  then  exposing 
a  full  red  heat     The  dry  sulphate  of  lime  will  remain, 
M  of  which  contain  41 ,5  of  lime, 
k  Acfd  to  the  liquor  poured  off  after  the  precipitation  of  the 
Mtalate  of  lime,  heated  to  100",  and,  if  necessary,  reduced 
by  evaporation,  a  solution  of  carbonate  of  ammonia;  imme- 
diately drop  in  a  strong  solution  of  phosphoric  acid,  or  phos- 
phate of  ammonia,  continuing  the  addition  with  fresh  portions, 
ifneceaBary,of  carbonate  of  ammonia,  sons  to  preserve  an  ex- 
ceu  of  ammonia  in  the  liquor  as  long  as  any  precipitation  is 

Eroduced.  Let  the  precipitate  be  washed  ;  when  dried  by  a 
eat  not  exceeding  100°,  it  is  the  phosphate  of  ammonia  and 
magnesia,  containing  .019  of  this  earth  ;l)Ut  it  is  better  for  the 
sake  of  accuracy,  to  convert  it  into  uhosphate  of  magnesia 
by  calcination  for  an  hour  at  a  red  neat  :  lOU  giniiis  then 
contains  40  of  magneBia. 

2a2 
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£vaponitc  the  liquor  remaining  to  drynesB,  and  expose 
the  drv  muss  to  heat  us  long  tu  any  vapours  exhale,  raising  it 
towaras  the  eud  lo  rodneBs.  The  ri'Siduai  matter  ia  moiiate 
of  Boda,  100  grains  of  which  are  equivalent  to  53.3  of  soda, 
and  46.7  of  mumtic  acid. 

Of  the  elements  obtained  bj  the  analysis,  form  hinarj' 
combinations  uccurding  to  the  known  proportions  in  which 
they  unite  ;  the  excess  or  deficiency  of  muriatic  acid  will 
then  appear,  and  tlie  amount  of  the  excess  being  subtracted 
from  tne  quantity  of  murintic  acid  contained  in  the  muriate 
of  soda  obtained,  or  the  amount  nf  the  deficit  beiug  oddiid 
to  thnt  quantity,  the  real  quantity  of  muriatic  acid  will  be 
obtained. 

Whenever  from  proceeding  as  above  any  error  may  be 
supposed  lo  exist,  or  independent  of  this,  to  ensure  perfect 
accuracy,  it  rany  be  proper  to  estimate  directly  the  quantity 
of  muriatic  acid  in  a  given  portion  of  the  water,  by  abstraci- 
iiig  any  sulphuric  or  carbonic  acid  by  barytes,  and  then  pre- 
cipitating the  muriatic  acid  bv  nitrate  of  silver,  or  uitrale  of 
lead.  The  real  quantity  will  thus  be  determined  with  per- 
fect precision,  and  the  result  will  form  a  check  ou  the  other 
steps  of  the  analysis,  as  it  will  lead  to  the  detection  of  tmy 
error  in  the  estimate  of  the  other  ingredients  ;  for,  when  the 
quantity  is  tlius  found,  the  quantity  of  these  must  bear  (fatt 
proportion  to  it  which  will  correspond  with  the  state  of  neu- 
traliiation. 

Thus  by  thcsemcthods  the  different  acids  and  the  différait 
bases  are  disco%'cred,  and  their  quantities  determined.  To 
complete  the  analysis,  il  remains  to  infer  the  state  of  com- 
bination in  which  ihey  exist  It  wit]  probably  bo  admitted 
that  this  must  be  done  on  a  different  principle  &om  that  on 
which  the  composition  of  mineral  waters  has  hitherto  been 
inferred.  The  compounds  which  may  be  obtaioed  by  direct 
analysis  cannot  be  considered  as  being  necessarily  ifie  rcsl 
ingredients  ;  and  to  state  them  as  sucb,  would  often  convej 
a  wrong  idea  of  the  real  composition.  There  are  two  view» 
according  to  which  the  sl^te  of  combination  in  a  saline  solu- 
tion may  be  inferred,  and  in  conformity  to  which,  therefor*, 
the  composition  of  a  mineral  water  may  be  assigned.  H 
may  be  supposed  that  the  acids  and  bases  arc  in  simultuiecnit 
combinations  ;  or  if  they  be  in  binary  combinations,  Ûœ  most 
probable  conclusion  with  regard  to  this  is,  that  the  combi- 
nations  are  those  which  form  the  most  soluble  compoutub; 
their  separatioa  in  less  soluble  compounds,  on  empc 
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arifling  from  the  influence  of  the  force  of  cohesion.  In  either 
of  these  cases  the  propriety  of  first  stating,  as  the  results  of 
analysis,  the  quantities  of  acids  and  bases  obtained,  is 
obvious  :  on  the  one  supposition,  that  of  their  existing  in 
nmultaiieous  combinations,  it  is  all  that  is  to  be  done.  On 
the  other  supposition,  the  statement  affords  the  grounds  on 
which  the  proportions  of  the  binary  compounds  are  inferred  ; 
and  there  can  be  no  impropriety  in  adding  the  composition 
conformably  to  the  products  of  evaporation.  The  results  of 
the  analysis  of  a  mineral  water  may  always  be  tested,  then, 
in  these  three  modes  : — 

1.  The  quantities  of  the  acids  and  bases. 

2.  The  quantities  of  the  binary  compounds,  as  inferred 
from  the  prmciple  that  the  most  soluble  compounds  are  the 
ingredients  ;  which  will  have,  at  the  same  time,  the  advan- 
tage of  exhibiting  the  most  active  composition  which  can  be 
assigned,  and  hence  of  best  accounting  for  any  medicinal 
powers  the  waters  many  possess. 

3.  The  quantities  of  the  binary  compoimds,  such  as  they 
are  obtained  by  evaporation,  or  any  other  direct  analytic 
operation.  The  results  will  thus  be  presented  under  every 
point  of  view. 

The  above  mode  of  analysis  is  applicable  to  those  waters 
whose  composition  is  the  most  complicated.  It  will  there- 
fore be  modified  according  to  circumstances.  Thus,  if  for 
instance,  there  be  no  lime,  the  oxalate  of  ammonia  need  not 
be  used,  &c. 
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ON    TBB    MODE   OF    COLLBCTINO,    PRBSSRVINO,   AND    PACKING 
ANIMALS,    PLANTS   AND    MINERALS. 

It  often  happens  that  the  countries  over  which  a  traveller 
journeys  present  many  interestinff  objects  belonging  to  the 
three  kingdoms,  which  it  is  desirsoile  to  obtain  and  preserve  ; 
we  shall  give  some  instructions  upon  this  subject,  which  we 
hope  may  prove  acceptable. 

We  will  remark,  in  the  first  place,  that  unless  the  traveller 
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ucmpy  himiieirexcluiively  with  Zoologj',  Botany,  orUiSRt- 
litgy,  it  will  be  almogt  impossible  for  him  to  procure  in  ao; 
conaiderabk"  ijuanlity  ihe  objects  ot  these  scitnces,  or  W 
collect  much  exact  intônnatioii  regarding  ifaein  ;  DevirrthelHt, 
as  the  ordinary  traveller,  fiir  whom  thi?  present  work  is  par- 
ticularly intended,  may  havelrequeut  opportunities  of  obtain- 
ing objects  of  interest,  we  shall  point  out  to  him  bow  ta 
proceed. 


Of  animals,  there  arc  some  which  it  may  be  desirable  tp 
obtain  and  preserve  alive,  as  for  instance,  1st.  those  quadro- 
peds  whose  wool  or  hair  may  be  advantaeeously  employed 
in  the  fabrication  of  stuffs,  and  which  the  traveller  nuj 
therefore  he  desirous  of  naturalizing  in  his  own  country,  in 
order  to  free  it  from  a  foreign  dependence.  2nd,  Animili 
of  a  kind  similar  to  those  of  Die  traveller's  own  country,  bill 
of  a  superior  breed,  and  which  he  would  therefore  procure 
for  crossing.  3rd,  domestic  fowls  whose  flesh  ia  delicate, 
nutritiousand  wholesome,  kc.  There  are  others  ajnu.»,  which, 
though  dead,  it  may  he  desirable  to  hare.  Both  the  liviug 
and  the  dead  aninials  mav  be  procured  either  by  huntiog 
them  oneself,  or  by  purchasing  them  âvm  the  uatives  of  tbt 
countiT. 

With  regard  to  such  wild  animals  as  it  is  wished  to  obtain 
alivp,  it  is  necessary  to  be  acquainted  in  the  first  place,  » 
a  certain  degree,  not  only  with  their  particular  haunts,  bal 
also  with  their  habits,  in  order  to  know  what  kind  of  aoaiw 
to  set  for  them,  in  what  places,  at  what  particular  seaaoiu  it 
what  hour  of  the  day  or  night,  &c.  Iiifonnation  on  tliis  sub- 
ject must  be  obtained  from  the  inhabitants  of  the  conatif 
who  are  more  accuatomed  to  see  them,  who  know  them,  ain] 
wlio  are  accordingly  the  most  likely  to  point  out  tJie  be* 
way  of  taking  them.  But  if  the  country  be  but  thinly  inhs- 
bited,  or  if  the  inhabitants  have  never  hunted  or  taken  t)u 
desired  animals,  then  the  traveller  will  have  recourse  to  hii 
:,  and  contrive  such  snares  as  he  thinks  miMl 


likely  to  be  succossftil. 

When  by  any  means  the  animals  are  secured,  which  it  îi 
wished  to  keep  alive,  care  must  be  taken  to  keep  them  ■* 
much  as  possible  in  a  temperature  similar  to  that  of  their 
native  climate,  and  to  feed  them  with  the  kind  of  food  lO 
which  they  have  been  accustomed.     They  should,  if  potsitle. 
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be  taken  young  as  they  are  then  more  tractable,  more  easily 
naturalized  to  a  new  climate,  accustom  themselves  more 
readily  to  a  change  of  diet,  and  promise,  moreover,  all  the 
advantages  to  be  derived  from  a  longer  possession  of  them. 

As  for  animals  in  general,  whether  quadrupeds,  birds, 
fish,  insects  or  reptiles,  which  it  is  désirable  to  have  dead  Ibr 
Ihe  purpose  of  stuffing  or  otherwise  preserving  for  cabinets 
of  natural  history,  care  should  be  taken  to  procure  the  most 
perfect  specimens  possible  of  each  kind  ;  and  whenever  a 
difference  of  age  or  sex  causes  any  remarkable  variety  in 
the  appearance  of  the  animal,  either  by  the  development  of 
new  organs,  by  change  of  colour  or  otherwise,  it  would  be 
welt  to  procure  as  many  individuals  of  each  kind  as  is  neces- 
■arv  for  furnishing  examples  of  their  varieties  or  changes. 

The  best  mode  of  procuring  them  will  be  that  which 
injures  them  least.  A  musket-ball  does  less  injury  to  the 
«km  than  a  spear,  a  sword,  or  a  hunting  knife.  Arrows  are 
also  good,  if  a  single  one  insures  death  ;  but  a  ball  la  more 
certain  ia  its  effect,  and  hence  the  animal  struggling  less  in 
his  pangs,  his  skin  sustains  less  injury.  Animals  taken  in 
mares  sometimes  iigurc  their  furs  to  such  a  degree,  in  their 
efforts  to  escape,  as  to  render  them  useless  when  taken,  at 
least  inasmuch  as  their  beauty  Js  concerned.  Poison  may 
Bometimes  be  employed,  provided  it  be  prompt  in  ita  effects 
and  not  likely  to  endanger  the  lives  or  health  of  those  who 
have  afterwards  to  handle  them  and  take  off  their  skins. 

For  animals  of  small  dimensions,  shot  of  various  sizes,  ac- 
cording to  circumstances,  may  be  used.  Birds  may  also  be 
taken  by  means  of  bird-lime,  or  by  stupifying  them  at  night, 
by  burning  sulphur  under  the  branches  where  they  roost. 
The  clay  balls  thrown  from  the  double  stringed  bow  by  a 

Siractised  hand,  kills  birds  without  injuring  their  skins  or 
Bathers,  or  if  they  do  not  kilt,  generally  so  stun  the  bird 
that  he  may  be  taken  alive.  The  writer  has  obtained  many 
birds  in  this  way.  The  bow  is  easily  made,  and  the  balls 
may  be  prepared  wherever  there  ia  clay. 

Fish  are  taken  by  the  harpoon,  bybnc  and  hook,  by  nets. 
and  by  snares  of  various  construction,  according  to  the  kind 
of  fish  and  other  circumstances.  The  less  they  flounder 
about,  the  less  do  those  which  have  scales  lose  any  of  their 
brilliant  armour.  As  for  winged  insecta,  they  are  taken  by 
means  of  a  gauze  net  or  deep  cap  lixed  to  a  ring  at  the  end 
of  a  long  handle,  or  by  means  of  what  is  technically  called 
olappers;  a  kind  of  large  pincers  with  gauze  discs. 
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The  most  proper  time  for  seeking  for  sud  taking  the 
aeverol  objecta  muit  be  dUcorercd,  or  ascertaineii  by  tni^nti7 
of  the  nntives. 

On  Htaiting  for  the  chase,  for  fishing,  or  for  an  rotomo- 
logical  f  xcureion,  the  traveller  must  be  provided  with  all  the 
neeessary  apparatus.  There  is  this  difference  between  i 
Ashing  and  a  shooting  excursion,  that  the  former  is  iDor«  ck- 
clusive.  It  is  true  that  different  fishing  operations  may  be 
carried  on  at  the  same  time,  but  little  else  can  be  attended 
to.  Thus,  lines  or  snares  may  be  set  in  one  place,  while  tbe 
fishera  cast  thi^ir  nets,  or  fish  with  the  harpoon,  or  with  tbt 
rod  and  line  in  another  part;  but  their  fishing  demands 
their  whole  attention.  It  is  otherwise  in  a  shooting  excur- 
sion. The  party  must  be  prepared  for  every  thing  thej 
may  meet,  large  and  small  game,  wild  beasts  and  iniecti. 
Each  individual  should  have  a  double  barrelled  gun.  Dni' 
barrel  loaded  with  hall,  and  the  other  with  shot.  It  is  ad- 
visable before  starting  to  have  all  the  charces,  both  baS 
and  small  shot,  made  up  into  cartridges  and  carried  in  i 

{iroper  cartridge  box.  In  this  way  the  animunition  take«  up 
ess  room,  ancTthe  gun  is  loaded  incomparably  quicker.  In 
a  countiT  where  wild  beasts  arc  numerous  and  fierce,  it  if 
well  to  lie  also  provided  with  piatob  and  a  hunting  knilé. 
Prudence  also  dictates  the  propriety,  in  such  cases,  of  being 
always  accompanied,  and  this  one  generally  is,  if  onlv  by  the 
servant  or  guide,  who  helps  to  bring  home  the  spoilt  of  tht 
chase,  and  who  carries  the  provisions  and  spare  anus,  unoog 
which  it  is  not  amiss  to  have  a  spear.  Savages  genendl]' 
have  their  own  arms.  The  proi-isious  should  lake  up  Uttlt 
room,  and  consist  of  such  things  as  arc  most  proper  to 
recruit  the  strength.  The  attendant  should  also  cin; 
paper,  cotton,  linen  rag,  and  some  dry  absorbing  powder. 

Aa  soon  as  a  bird  is  shot,  the  woun<l  should  be  powder^ 
over  to  staunch  the  blood.  This  is  done  by  raising  up  tie 
feathers  with  a  pin  ;  a  little  cotton  or  rag  is  then  insertcu  iota 
the  beak,  the  blood  spilt  is  then  gently  wiped  olT  from  Ûa 
feathers  which  are  carefully  disposed  in  their  natural  posi- 
tion. The  bird  is  then  laid  on  the  ground  to  give  the  blood 
time  to  coagulate,  alter  which  it  is  put  into  a  comet  of  papn 
head  foremost,  holding  it  by  the  feet  and  tail.  The  paper  ii 
then  closed  and  the  bird  placed  carefully  in  a  box  with  dry 
moss  or  leaves.  Lai^e  birds  after  being  put  into  paper,  rosy 
be  fiirther  wrapped  in  tow,  lightly  secured  with  twine  from 
head  to  foot,  and  then  slung  at  the  end  of  a  stick  earned 
over  the  shotUder  by  the  attendant. 
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When  birds  have  been  taken  by  bird-lime,  unless  it  be 
wanted  to  keep  them  alive,  they  must  be  killed  without  de- 
lay, taking  care  not  to  injure  their  plumage. 

In  the  summer,  or  in  hot  cUmates,  all  animala  should  \k 
skinned  as  soon  as  possible. 

As  for  insects  they  should  be  killed  at  once  by  pressing 
the  stomach  between  the  thumb  and  forefinger  or  otherwise, 
and  then  fixed  by  means  of  pins  at  the  bottom  of  a  shallow 
box  made  for  the  purpose  and  with  a  bottom  of  cork.  For 
botterâies,  moths,  grasshoppers,  bees,  iic,  the  pin  should 
pass  through  the  thorax,  whereas  for  the  colcoptera  the  pin 
should  be  inserted  near  the  origin  of  the  elytra,  so  that  it 
may  pa«s  underneath  between  the  first  and  second  pair  of 
leg». 

Caterpillars  may  be  placed  together  in  a  tin  box  having 
small  holes  and  containing  moss.  If  it  be  desirable  to  keep 
them  for  the  sake  of  the  butterflies  or  moths  which  they  may 
change  to,  (and  it  is  hardly  possible  to  get  the  latter  but  by 
this  means),  they  should  be  placed  separately,  with  a  suffi- 
cient quantity  of  the  leaves  on  which  they  teed.  On  reach- 
ing quarters  they  should  be  placed  in  larger  boxes  with 
earth  at  the  bottom,  (this  precaution  is  necessary,  as  many 
caterpillars  enter  the  earth  in  order  there  to  assume  their  cry- 
ulis  form),  each  kind  separately,  with  some  small  branches 
of  the  plant  they  were  found  upon,  steeping  the  inferior 
extremities  of  these  in  water  to  keep  them  âesh,  and  allow- 
ing their  lewes  to  touch  the  sides  of  the  box  so  that  the  ca- 
terpillars may  crawl  from  the  bottom  to  their  food  ur  go 
down  to  the  earth  when  they  like.  Fresh  food  should  be 
mpplied  as  often  as  is  necessary.  These  boxes  should  have 
a  hole  at  top  covered  with  gauze,  and  a  similar  hole  nt  the 
side  will  enable  the  observer  to  see  what  is  going  on.  Ca- 
terpillars of  theZygœnse  tribe  of  phalencc  are  distinguished 
by  B  kind  of  horn  on  the  upper  part  of  the  posterior  rings  of 
the  body. 

As  it  is  not  the  object  of  the  traveller  to  stuff  and  mount 
the  various  animals,  birds,  &c.,  which  he  may  collect,  we 
shall  give  do  directions  for  these  operations.  Mounted  ani- 
mals take  up  a  great  deal  of  room  and  ore  spoiled  in  travel- 
bag.  The  principal  object  then  is  to  preserve  the  skin,  the 
head,  and  feet,  for  this  purpose  they  must  be  flayed,  which 
is  done  by  means  of  scalpels  and  pincers.  The  head  and 
feet  are  left  adhering  to  the  skin,  taking  care  to  clear  away 
as  much  of  the  flesh  as  possible  from  tiie  latter,  and  to  pick 
2a3 
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out  all  the  brains  from  the  rormer.  If  the  animal  be  \aj 
rare,  it  will  bu  well  to  clean  the  skeleton  and  to  preserve  it 
togulber  witlk  the  skin.  It  is  nut  necessai;  to  mooQi 
the  skoletna,  but  none  of  the  bon(.-s  should  be  wanting  or 
broken. 

We  shall  now  pass  on  to  the  mode  of  preserving  and  pack- 
ing the  several  objects, 

Strictlj-  speaking,  all  animals  of  a  certain  size  and  even  tbr 
smallest,  with  the  exception  of  papilionaceous  insects  msj 
be  pn-sen-ed  in  gloss  jars  and  bottles  or  casks,  with  aluohd 
Indeed,  for  insects,  reptiles, small  fish,  and  soudl  quadrupedi. 
this  is  the  best  mode.  Where  the  aiiinmla  are  too  Urn  fbr 
this  nothing  but  the  skins  and  heads  and  feet  should  be1(«pt 
Of  large  fish  the  skins  only  should  be  kept,  taking  gitU 
care  not  to  iiyure  the  bead  or  fins. 

Alcohol  for  preserving  animais  should  not  be  too  strong,» 
when  it  is,  it  destroys  the  colours.  Bum  and  armck  will  do, 
but  colourless  spirit  is  preferable. 

The  animals  should  be  suspended  in  the  liquor,  wittioul 
touching  the  bottom,  by  means  ol  a  string  fixed  to  the  corX 
or  stopper.  They  should  be  well  cleaned  externally  befpre 
immersion,  and  a  small  incision  made  in  the  abdomen  thai  the 
spirit  may  penetrate  into  the  interior. 

Several  objects  may  be  put  into  the  same  jar  but  each  se- 
parately suspended,  and  bo  aa  uot  to  touch  if  posiiiilen 
Square  bottles  are  the  best,  because  they  arc  easily  paciii^ 
in  cases  and  take  up  less  room.  AHer  the  objects  have  bwn 
some  lime  in  the  liquor,  it  is  necessoiy  to  replenish  the  bot- 
tles, and  then  close  them  hemicticaUy  with  a  good  cork 
and  B  luting  of  which  this  is  the  composition  recommended. 

Pulverized  red  ochre. 

Yellow  wax. 

Oil  of  turpentine. 

The  proportions  vary  according  as  it  is  required  to  have 
the  lute  more  brittle  or  more  elastic. 

Begin  by  melting  tlie  wax,  then  add  the  ochre  in  smill 
quantities,  turning  the  whole  rapidly  the  while  with*  sp»- 
tula.  After  this  mixture  has  boiled  seven  or  eight  niinutoi, 
the  oil  of  turpentine  must  be  poiu«d  in,  mix  up  mid  continm' 
to  boil.  Care  must  be  taken  to  use  a.  pot  capable  of  con- 
taining three  times  the  quantity  of  stuff  to  be  prepared,  in 
order  to  prevent  its  taking  fire.  The  tenacitv  of  the  lute  w 
tried  by  putting  a  little  now  and  then  on  a  cold  plate. 
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Having  corked  and  well  wiped  the  bottle,  twist  a  bit  oi' 
hg  round  thp  end  of  a  stick,  and  with  this  daub  over  the 
ttrk.  aiid  neck  of  the  bottle  with  the  boiling  composition. 
^^Vo  or  three  layers  are  requisite,  waiting  each  time  till  the 
»ting  last  laid  ou  be  cold.  The  bottle  must  then  be  co- 
^d  with  a  piece  of  linen  steeped  in  pitch  and  well  secured 
'ith  twine,  finally  the  bottles  are  packed  in  cases. 
i'Wben  it  is  required  to  preserve  tne  skins  dry,  they  must 
e  internally  rubbed  over  with  a  brush  steeped  in  petroleum 

R spirits  of  turpentine,  and  then  placed,  together  with  some 
^^  ton  impregnated  with  the  same  substances,  in  a  box  and 
ftll  closed.  For  want  of  petroleum  or  turpentine,  a  decoc- 
'  a  of  butter  and  aromatic  herbs  may  be  used  for  washing 
tf  the  inside  of  the  skin.  After  which  they  should  be 
Owdercd  witik  tobacco,  pepper  and  other  spices.  The  skins 
t  birds  should  be  lightly  stuffed  with  cotton,  not  for  the 
krposc  of  giving  them  any  form,  but  in  order  to  prevent 
Mfae  different  parts  of  the  skin  from  sticking  together.  Each 
ia  then  wrapped  separately  in  paper.  When  they  are  to  be 
packed  it  must  be  doue  carefully,  and  the  boxes  of  dried 
skins  must  be  well  coated  with  pitch,  that  no  moisture  may 
penetrate  them. 

r  There  are  certain  objects  of  the  animal  kingdom  that  re- 
"liire  particular  care,  as  the  star  fiah,  ccbiniles,  zoopliites, 
).  But  we  are  compelled  to  leave  this  and  much  more  to 
B  sagacity  of  our  readers  in  order  not  to  swell  our  volume, 
eady  much  more  bulky  than  we  had  anticipated.  We  re- 
mend  for  further  details  on  Taxidermy  the  works  of 
imur,  of  Schoeffer,  of  the  Abbé  Manése,  of  Du  Fresne, 
F  Nicolas  Desmoulina,  Maugé,  &c. 
f  The  traveller  should  procure,  if  possible,  the  nests  of 
ds  together  with  the  eggs;  there  are,  however,  nests 
_  ich  cannot  be  taken  away,  in  which  case  it  will  be  sul- 
ficient  to  describe  them.  As  for  the  eggs  they  should  be 
emptied  by  making  a  hole  at  each  end  with  a  pin  and  blow- 
ing out  the  contents,  and  then  injected  with  white  wax,  and 
eked  in  cotton.  Perhaps  by  boihug  them  hard  and  cover- 
5  them  with  a  transparent  varnish  they  may  be  easily  trans- 
irted  and  will  keep  a  long  while. 
|>'Great  care  must  be  taken  to  label  every  object  distinctly, 
■"li  to  accompany  it  with  a  detailed  notice,  such  as  we  have 
inted  out  in  our  article  on  Asimal  Productions. 
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Obj«cu  of  the  TcavttUc  ^*"C^"—  we  %miadkjfm»emivi 
■  Hofimê  Skrw».  PUnia  t^M  an  do*  too  large  nut^  be  jnd 
is  «bole,  mleM  Qie  nuts  m  bnlboos  or  t«<i  duck.  In 
aonecMM  ifae  toots  in»]' be  BUtuul  only  une  b«lf|ircservML 
ftf  [ilaiti  ibtf  IK  too  b^;b  t'>  be  pot  into  th«  faci{>arûun  ibt 
upficr  poit  1XÙJ  m;  be  uLen,  or,  if  the  root  be  mit  t<v 
UuckfitiBajbe  na  off  Bllog^nber  abore  the  ooUar,  atul  era 
dû,  if  iMinaaiiij  ;  tfacn  pot  op  Uigeiber  «ith  the  iip[icr  ptrl 
oTtheplsat. 

The  must  perfect  nvlmdaala  dMNild  be  choacn,  and  wbo 
ik  Bower  if  poMÎble. 

W  ben  henionsutf,  a  basket  shoold  be  carried  about  twcnt; 
iachcs  long,  ten  wide,  ami  eight  deep,  havmg  a  flat  ilrUebed 
lid  of  aucb  âae  as  to  enter  ftvely  into  the  baiiki-t,  and  «^kh 
maT  be  fixed  Bt  anj  required  heig-bt  by  meaua  of  wuodra 
•kcwcre  running  through  the  basket  from  side  to  fi>le,  tnd 
psfKing  over  the  lid.  ïhia  baakct  shnutd  be  camad  b;  • 
strap  passing  crostwisc  over  the  tight  shoulder,  into  it 
the  plants  are  to  be  laid  carefully  as  they  are  collecbil. 
When  loo  long  lo  enter  with  ibcir  roots,  if  those  an  to  be 
preserved  they  must  be  cut  off  above  tbo  collar  or  neck,  h 
jutt  directed,  and  tied  to  the  lower  part  ol'Uic  stem  witb  s 
httle  jiackthread.  The  more  dehcatt^  planls  should  be  hid 
uppvnnoai.  Mosses  should  be  wrapi>ed  up,  each  kind  bj 
itself,  in  soft  paper  or  linen,  and  placed  iu  the  bssket.at  ibe 
root  end  of  the  planU. 

As  plants  flower  at  different  seasons,  some  may  be  ivl 
witli  that  arc  in  seed.  If  the  traveller  does  not  reuaio  loM 
enough  on  the  spot  to  see  the  plant  flower  agùu,  he  itm 
take  it  as  be  finds  it,  or  at  least  the  seed  with  its  cajwulcs, 
pods,  or  other  envelop,  and  put  it  in  paper.  This  prt'uautian 
of  wrapping  plants  in  seed  in  paper,  is  equally  neceasaiy 
when  the  whole  plant,  or  head  of  the  plant  be  taken, 
olhiruise  the  seeds  will  get  tost  or  mixed  with  those  of 
other  jiUnts  in  carrying  home.  It  is  hardly  neceaaoiy  to 
add,  that  whenever  a  plant  and  its  seed  are  taken  sepanlely, 
cAri'  must  be  taken  not  to^forjret  to  which  plant  each  kind  of 
seed  belongs.  Nuts  should  also  be  put  up  in  paper. 
Fleshy  and  tender  fruits  should  be  first  wrapped  in  paper, 
then  in  moss  or  tow. 
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,.  To  each  icparate  object  amimber  muBt  be  attached corres- 
JOoding  to  a  aimUar  number  in  the  note  book,  the  notes, 
being  always  entered  upon  the  spot,  must  stale  whether  the 
object  belong  to  a  tree,  a  shrub,  a  creeping  plant,  an  aquatic, 
or  otherwise,  where  it  was  found,  in  what  Kind  of  soil,  what 
aspect,  the  dale  and  the  hour  of  the  day,  whether  the  flower 
was  open  or  closed.  The  detailed  descriptiun  should  be 
given    in  the    way    indicated,    section    Veoetable    Pro- 

DCCTIONB. 

With  regard  to  large  trees,  no  part  of  them  can  be  taken 
but  the  leaves,  the  âoweni,  and  the  fruit.  SometimeH  even 
these  catmot  easily  be  transported  by  reason  of  their  size,  as 
the  leaves  of  the  Talipot  and  other  palms,  the  fruit  of  the 
Jack  tree,  Uc.  But  when  the  moderate  size  of  the  objects 
permit,  the  leaves  should  be  put  into  the  hortus  isiccua,  and 
the  fruit  hitd  paper  or  spirits,  according  to  its  nature.  It  is 
also  very  desiralile,  if  possible,  to  obtain  slices  of  the  wood 
of  trees,  one  cut  horizontally  (but  only  a  sector  of  the  disc 
when  the  tree  is  large)  and  one  cut  longitudinally,  the 
breadth  of  which  shomd  he,  for  the  smaller  trees,  from  the 
centre  to  the  circumference  ;  for  the  larger  trees  the  longi- 
tudinal slice  shoulil  be  taken  from  the  best  part  of  the  wood. 
It  would  he  well  also  to  take  a  portion  of  the  bark,  which  is 
not  unfrequently  the  most  interesting  port  of  the  tree. 
Similar  numbers  should  be  fixed  to  all  the  portions  of  the 
same  tree. 

Wherever  parasite  plants  arc  collected,  a  note  should  be 
nuide  of  the  trees  on  which  tliey  were  found,  and  parts  of 
the  tree  itself  should  also  be  taken,  and  in  preference,  if  pos- 
sible, the  part  to  which  the  parasite  adheres.  Observe  also 
if  the  climbing  plants  climb  round  any  particular  tree  in  pre- 
ference, and  if  so  on  which,  or  if  they  climb  iudilferently  on 
the  first  aupiwrt  they  meet.  When  such  wmd  round  a  stem 
observe  if  they  turn  with  the  sun  or  in  a  contrary  direction. 
Very  long  portions  of  lianas  may  be  taken  and  should  be 
coiled  up  like  a  rope. 

As  for  the  mode  of  preserving, — small  plants  whole,  and 
the  leaves  and  flowers  of  the  latter  plants  may  be  preserved 
iira  hortus  sieeue,  seeds  and  nuts  in  paper,  ileshy  fhiita  in 

To  form  a  herbarium  the  plants  must  be  drieil  by  laying 
them  between  sheets  of  unsized  paper,  and  slightly  pressing 
tbcm  at  first  in  a  press,  or  between  the  leaves  of  a  large 
book,  or  between  two  planks,  with  a  stone  on  the  upper  one. 
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a  day  or  two  the  papers  ihould  be  cliaiigetl,  any  Ai- 

I  leaves  or  petals  laid  out  properly  and  a  greater  pn*' 

sure  be  given.     The  dnin^î  may  be  accelerated  by  pUcinj 


the  planta  in  this  form  in  the  sun,  or  near  a  fire. 

oven  from  nhich  bread  has  juEl  been  taken,  or  by  pUcing 

theplnnts  between  two  sheets  of  paper  in  dty  hot  sand,  ix. 

Thick  flowers  as  that  of  the  thistle,  kc,  may  have  one 
half  cut  away.  Some  vivacious  plants  continue  to  crow  m 
the  herbarium,  to  prevent  which  their  vitality  may  be  den- 
troyed  by  plunging  them  for  a  moment  into  boiling  water 
before  drymg  them.  When  the  plants  are  perfectly  dij 
they  should  be  placed  in  other  papers  and  turangod  accord- 
ing to  tlicir  natural  order,  or  otherwise,  with  flieir  auae* 
and  the  notes  regarding  them  written  on  the  paper  itwlf; 
or  a  number  may  be  atlixed  to  the  specimen  corresponding 
to  a  number  in  a  separate  catalogue.  The  plants  in  their 
sheets  should  be  put  together  and  strapped  firmly  between 
two  boards  a  little  larg>?r  than  the  shoets. 

Seeds,  which  should  never  be  gathered,  if  possible,  bul 
when  arrived  at  full  maturity,  or  which  should  ncit  be  sepa- 
rated from  their  capsules  or  pods  till  these  open  with  facility, 
or  when  the  fleshy  pulp  which  envelops  them  begins  to  rot, 
should  be  put  up  in  paper  bags,  numbered  ettemally,  snd 
having  a  corresponding  number  inside.  The  same  may  bt 
said  of  nuts,  which  have  no  fleshy  péricarpe.* 

Fleshy  ftiiits  should  be  placed  in  little  nets,  each  sepa- 
rately, and  Huspeiided  in  wide  mouthed  bottles,  in  spirita  of 
wine.  These  bottles  to  be  hermetically  closed  in  the  w»y 
we  have  already  described,  and  then  packed  in  well  pitched 
dry  strong  boxes. 

When  it  is  required  to  have  plants  for  cultivation,  young 
plants  or  off-sets,  according  to  the  nature  of  the  plant  nuj 
ue  taken  ;  where  the  plants  cannot  be  propagated  by  teod. 
or  when  seed  is  not  to  be  had.  Seeds  for  propagating,  if  of 
on  oily  nature,  which  ejtposes  them  to  lose  promptly  theit 
generating  faculty,  should  be  put  into  a  sandy  oartb,  Foi 
this  purpose  put  into  the  bottom  of  a  box  a  layer  of  aboot 
two  inches  of  light  sandy  sod.  On  this  distribute  the  seed* 
at  a  distance  from  each  other  equal  to  their  length  ;  cover 
them  over  an  inch  thick  with  the  same  soil  ;  or  this  place  ■ 
second  layer  of  seed,  then  soil,  and  so  on  till  within  an  ineli 


^ 


of  the  top  of  the  box;  fill  up  this  space  with  the  same  earth, 
taking  care  that  the  box  be  quite-  lull  ;  close  the  box,  leaving 
a  hole  at  top,  for  the  circulation  of  air,  which  hole  must 
be  covered  frith  a  wire  gauze  to  prevent  rata,  beetles,  Inc., 
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The  objects  of  the  mineral  kingdom  are  alkoline  and 
earthy  salts,  clays,  sands,  tuiks,  volciuiic  ashes  and  cinders, 
combustibles,  ores,  animal  and  vegetable  fossils,  mineral 
waters,  &c. 

With  regard  to  alkaline  salts,  they  are,  generally  speak- 
:,  too  well  known  to  render  it  worth  while  to  collect  them 
lees  they  present  some  remarkable  phenomena  of  mixture 
crystallization.  In  preserving  them,  great  care  should  be 
iaken  to  secure  them  from  moisture.  They  are  best  pre- 
served in  glass  bottles  with  ground  glass  stoppers  covered 
over  with  bladder.  Oftheearthy  salts,  the  sulphateof  alumina 
is  generally  met  with  only  in  small  quantity,  most  frequently 
in  the  form  of  an  efflorescence  or  ia  delicate  scales.  The 
fluate  of  alumina  ia  very  rare.  The  first  of  these  bemg 
soluble  must  be  kept  very  dry,  the  second  being  insoluble 
does  not  require  the  same  precautions.  The  sulphate  of 
magnesia  demands  the  same  attention  to  dryness  as  alumina 
when  it  is  found  as  an  efflorescence  ;  it  is  also  found  in 
oolution.  The  borate  of  magnesia,  on  the  contrary,  is 
absolutely  insoluble  in  water.  The  nitrate  of  lime  is  met 
with  in  the  form  of  an  efflorescence  and  in  silky  tufts  ; 
it  is  very  deliquescent  and  consequently  requires  to  be  well 
preserved  &om  damp.  The  sulphate,  carbonate,  fluate, 
phosphate,  &c.  of  lime,  demand  no  particular  precautions 
against  dump.  The  same  may  be  said  of  the  sulphate  and 
carbonate  ol'  barytes,  and  of  the  sulphate  and  carbonate  of 
atrontian.  We  have  thus  particularized  the  salts,  as  their 
name  of  salt  might  lead  into  error  regarding  them,  those 
who  are  unacquainted  with  their  nature.  We  shall  speak 
generally  of  the  other  objects  of  the  mineral  kingdom. 

All  minerals  arc  found  either  in  an  earthy  form,  or 
crytallized,  or  amorphous  ;  some  are  hard  and  solid,  others 
tender  or  friable.  Ihis  di^erence  in  their  nature  requires  a 
difference  in  the  mode  of  collecting  and  packing.  We 
ahall  first  speak  of  the  objects  with  which  the  traveller 
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should  be  provided  when  be  starts  upon  a  minenli^ul 
excuraiou  and  the  maiui»  of  using  tbem.  We  will  Hua 
point  out  the  mode  of  packing  the  objects  coUtwted  flO  thtl 
they  may  be  eaaUy  tranaimrted  to  any  distance. 

The  traveUcr  should  have  a  basket.  Hia  botanicsl  one 
ftlresdy  described  will  do.  In  this  must  be  placed  several 
small  rectangular  tin  boxes,  about  four  inches  long,  three 
broad,  and  two  deep  ;  aku  a  few  round  boxes  of  thin  wood 
or  pasteboard  an  tncti  in  diameter  and  two  inches  deep. 
These  boxes  must  shut  well,  particularly  the  latter,  as  ihej 
are  destined  for  the  earthy  and  friable  minerals  and  efflo- 
rescences, which  the  slightest  shaking  reduces  to  powder,  u 
is  tile  case  with  certain  Kaolins,  Chalks,  ix.  Two  or  lhi«' 
thick  phials  li^r  sand  should  he  put  into  the  basket,  ss  alto 
some  cotton  or  tow,  some  tissue  paper,  and  some  soft  and 
some  coarse  brown  paper,  and  sonic  packthread.  A  small 
phial  with  ground  glass  stopper  ending  in  a  prolonged  poial, 
and  covered  by  a  glass  cap,  and  contnming  muriatic  ur  mliic 
acid,  should  be  fitted  into  a  wooden  case  with  a  screw  top 
and  carried  in  the  pocket.  Besides  the  basket  just  men- 
tioned and  its  contents,  two  hammers  should  l>e  earned, 
a  large  and  a  small  one:  the  first  tor  detaching  siiecimeat 
trom  the  rock,  the  latter  for  trimming  them  or  for  detochii^ 
the  more  delicate  minerals.  A  mason's  chisel  and  Mint 
will  also  be  found  very  useful,  in  many  cases;  the  âiiid 
being  of  steel  will  answer  for  trying  if  the  mineral  emits 
sparks  when  struck  upon  this  metal.  A  pocket  therommeieT 
snould  also  be  carried  and  a  clinometer,  the  former  for 
taking  the  temperature  of  any  cave  or  spring  that  ma;  be 
met  with,  and  the  latter  for  the  dip  and  strike  of  die  stnta. 
A  leather  bog  must  also  be  carried  for  the  heavier  and 
coarser  specimens.  In  the  pockctbook  should  be  tikea 
some  test  paper  and  a  sheet  on  which  a  series  of  nuinben 
ghoulil  be  written  before  starting,  say  Ironi  t  to  10(1,  nnt 
that  BO  great  a  number  of  specimens  will  be  collecteil  in  one 
excursion,  but  it  takes  no  room,  and  it  is  alwapi  better  to 
have  too  many  numbers  than  not  enough. 

Such  is  the  equipment  we  recommend  for  going  in  icMcl) 
of  minerals.  Il  the  explorer  knows  before  luind  Thai  he  it 
going  to  visit  caverns,  climb  perpendicular  cliffs,  itc.  he  wiQ 
of  course  provide  himself  and  party  with  ropes,  candles, 
matches,  &c. 

When  oartliy,  sandy,  or  friable  minerals  or  effloreacences 
are  met  with,  they  must  be  collected  with  caution,  t&kius 
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care  not  to  take  up  with  them,  if  possible,  any  foreign  sub* 
stance,  such  objects  must  be  put  into  one  of  the  wooden 
or  pasteboard  boxoB,  together  with  a  number  torn  off  from 
the  series,  and  the  box  being  wrapped  in  brown  paper, 
should  be  returned  into  the  bosket.  A  memorandum  muat 
then  be  made  on  the  spot,  preceded  by  a  similar  number  to 
that  put  into  the  box.  These  instructions  regarding  the  num- 
ber and  note  Kp]»ly  equally  to  every  specimen  collected, 
of  whatever  nature  it  may  be. 

As  for  crystals,  they  must  be  detached  with  care,  using 
for  that  purpose  the  chisel  or  the  point,  or  the  small  hammer, 
u  may  be  most  convenient.  It  is  very  advisable,  if  possible, 
to  have  a  portion  of  the  gangue  or  matrix  adhering  to  the 
citais.  These  crystals  must  he  first  wrapped  with  a  num- 
•bâ  in  tissue  paper,  then  in  cotton  or  tow,  and  put  into  one 
of  the  tin  boxes  if  it  will  hold  them,  if  not,  they  must  he 
wrapped  in  brown  paper,  and  tied  and  put  in  this  manner 
into  the  basket.  Dehcate  concretions,  as  the  flos-ferri,  thin 
hoUow  stalactites.  Etc.  must  be  treated  like  crystals. 

Soft  clays  may  be  put  into  the  tin  boxes,  or  wrapped  in 
brown  paper,  then  in  tow,  then  in  more  paper  and  tied  up, 
laying  nothing  heavy  over  them. 

Hard  amorphous  minerals  muat  be  detached  in  pieces 
about  four  inches  long,  three  wide,  and  two  thick,  taken  in 
such  a  way  as  to  have  all  the  sides  with  a  fresh  fracture  save 
one,  which  should  show  theeffect  of  weathering.  Specimene 
of  tliis  kmd,  roughly  trimmed  upon  the  spot  to  avoid  the 
carriage  of  useless  weight,  muat  be  wrapped  up  in  paper, 
then  in  tow,  and  packed  into  the  leather  bag,  always  placing 
the  lightest  and  most  easily  frangible  at  the  top. 

With  regard  to  ores,  fossils,  &c.  such  as  arc  dehcate, 
must  he  treated  as  we  have  indicated  for  delicate  crystals, 
great  care  should  be  taken  in  respect  to  fossils,  not  to  break 
or  injure  them  in  taking  them  out  of  the  rock.  If  they  are 
difiicnllly  separated  irt)m  the  matrix,  take  a  portion  of  this 
with  them  rather  than  risk  their  breakage,  indeed,  in  all 
caws  of  fossils,  it  is  desirable  to  have  a  portion  of  the 
matrix  adhering  to  them,  or  at  least  packed  up  with  them, 
and  if  loose,  a  portion  of  the  soil  in  which  they  are  found. 

When  the  basket  is  filled  it  may  be  closed  in  the  way  we 
have  described.  By  taking  care  to  be  provided  with  the 
several  objects  above  specified,  much  useless  labour  will  be 
■pared.  By  carrying  a  little  muriatic  acid,  there  is  no  risk 
of  lugging  a  mass  of  stones,  supposed  to  be  salts,  and  which 
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perhnps,  when  found  not  to  be  so,  hare  no  iateteit.  Bj 
trimming  the  specimcuB  on  the  spot,  their  volume  and  weight 
IB  ^eatly  reduced  ;  a  greater  number  of  apecimens  ma; 
accordingly  be  taken,  and  if,  in  the  trimming,  the  specimen 
gets  bruken,  another  may  immediately  be  procured. 

As  (tir  mineral  waters,  we  have  treated  of  them  in  the  fore- 
going appendix.     Sandi  should  be  put  into  the  glaa»  pbitil). 

It  only  now  remains  to  say  a  word  on  preparing  and 
packing  minerals  for  distant  transportation.  The  only  pre- 
paration required  is,  that  the  specimens  of  rock  be  reduced 
to  the  size  we  have  mentioned.  As  for  crystals,  howcvïi 
large  they  may  be,  they  must  on  no  accouot  be  reduced  ; 
the  same  may  be  said  of  groupa  of  crystals,  which  must  be 
preserved  entire  il'  posaililc;  that  is,  if  their  beauÇ  «ad 
elegant  or  singular  disposition  render  them  dcserviiig  irf 

Minerals  must  be  packed  in  much  the  same  way  as  thai 
we  have  pointed  out  for  bringing  them  home  Irom  the 
field  ;  only  greater  care  must  l>e  taken  with  the  earthj 
minerals,  which  must  be  put  into  boxes  that  they  wiU 
exactly  fill,  and,  before  the  lids  arc  put  on,  a  piece  of  lioea 
shouta  be  laid  over  each  m  to  make  the  lid  tit  tight,  and 
prevent  the  loss  of  any  of  the  mineral  in  the  form  of  a  fine 
sand  or  powder.  The  little  boxes  must  then  bo  numbered 
and  sewed  up  tight  in  coarse  linen.  Very  dehcate  objecU 
must  each  be  packed  scparstely,  first  iu  tissue  paper,  thn 
in  cotton  or  tow,  and  lightly  fixed  into  boxes  of  a  convenient 
size.  The  number  of  each  specimen  must  accompany  it 
The  rocks  and  hard  stones  must  be  wrapped  iu  thrée  cnc- 
cessive  papers,  first,  tissue  paper,  then  soft  brown  paper 
with  the  number,  lastly,  coarse  orown  paper  and  tow. 

The  whole  must  now  be  packed  in  strong  woodeu  boxM 
of  convenient  size,  with  tow  at  bottom,  putting  the  heatiwi 
in  first,  and  fixing  the  whole  so  tightly  that  aothin^  shsB 
move  or  get  deranged. 

If  tow  cannot  be  procured,  dry  moss  will  do,  or  anvihin! 
else  of  like  kind.  The  box  bemg  filled,  it  must  b'e  weU 
screwed  down,  pitched,  and  thon  wrapped  in  coarse  oil- 
cloth strongly  corded  and  kept  dry,  and  out  of  danger  GroBi 
accidents. 

As  for  the  notes  which  should  accompany  the  minenli 
they  should  be  very  explicit,  and  embrace  the  several  objcoK 
we  have  pointed  out  in  treating  q(  the  observatioiMitete 
made  on  the  ÎA.ittï.ai.1.  Ïb.oouctioss  op  a  Cocntki 


EXPLANATION  OF  THE  TABLES. 


The  reader  is  not  to  pay  any  attention  to  the  proportions  of 
these  several  tables,  or  to  the  size  of  the  columns  in  each  ; 
tibej  are  given  merely  as  models  of  arrangement,  susceptible 
of  modification  according  to  circumstances.  When  the  co- 
lunms  are  niunbered,  it  is  for  the  sake  of  reference  from  or 
to  the  description. 

The  inconvenience  of  having  folding  plates  in  a  book,  has 
induced  us  to  print  the  tables  in  the  present  form  ;  but  this 
bas,  of  course,  limited  us  to  the  dimensions  of  the  pages  of 
our  book. 


Table  No.  1. — ^The  first  column  of  this  table  contains  the 
particular  specification  of  the  waters  of  the  country,  in  the 
order  in  which  we  have  spoken  of  them  in  the  boay  of  the 
work.  The  names  of  the  principal  rivers  should  be  written 
in  a  larger  character  than  those  of  their  affluents,  which 
latter  should  also  be  removed  further  to  the  right  hand,  as 
indicated  in  the  table  by  the  position  of  the  article  They 
the  letters  b  and  l  signifying  nght  and  left.  Thus,  for  in- 
stance, suppose  the  coimtry  were  North  America,  then  the 
names  placed  in  this  order, 

THE  MISSISSIPPI. 

THE   OHIO.      L. 

The  Wabash,    r. 

would  show  that  the  Mississippi  was  the  principal  stream  ; 
the  Ohio,  an  affluent  of  this,  coming  in  on  the  left  side  ;  and 
the  Wabash,  an  affluent  of  the  Ohio,  falling  in  on  its  right 
side. 

The  second  column  is  for  the  precise  indication  of  the 
place  where  the  river  takes  its  rise,  or  has  its  source. 
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The  third  column  is  for  the  exact  place  of  embouchure. 

The  fourth  column  û  for  the  general  directioo. 

The  fifth  column  U  for  the  deduced  medium  breadth  of 
the  whole  stream. 

The  iiKth  column  is  for  the  length  of  course,  and  is  sub- 
divided into  three  others;  a  for  the  length,  in  a  stnught  line, 
from  source  to  mouth  ;  b  for  the  length,  in  following  «U  the 
windings  of  the  slream  ;  and  o  for  the  distance  tn  which 
each  stream  is  navigable,  following  the  bends,  p  l  in  ihii 
column,  means  that  though  it  be  not  navigable,  the  streun  (• 
floatable.     The  column  e  must  be  summed  up  by  iisclC, 

The  seventh  column  is  for  the  surface  calculateil  in  squsR 
fathoms  or  otherwise  ;  the  sum  total  of  the  numberK  in  thii 
column  being  afterwards  reduced  to  square  miles  uf  60  to 
the  degree. 

The  data  of  the  columns  5  and  7  arc  hardly  ausceptiblr 
of  rigorous  exaclness,  but  their  approximate  evaluation  i»  of 
great  interest  to  physical  geogn^ny. 

What  we  have  just  «aid  refers  particularly  to  the  rivet». 
As  for  canals,  it  is  evident  that  the  places  indicated  in  th( 
2d  and  3d  columns,  will  be  the  two  extremities  of  the  canal 
In  like  manner  it  is  clear,  that  for  canals  the  whole  length  i 
of  course,  and  the  navigable  part,  are  of  equal  length.  !( , 
therefore,  it  be  placed  only  once,  it  should  be  in  the  cuIudid 
e,  BO  that  the  addition  of  this  column  may  show  the  total 
length  of  navigable  waters.  The  data  of  the  5th  and  7A 
columns,   may  be  obtained  with   great  accuracy   for  the 

With  regard  to  the  lakes,  lagoons  and  reservoirs,  the» 
exact  situation  must  be  stated,  in  place  of  the  2d,  3d,  4lH 
Ôth  and  6th  columns  ;  and  in  the  7th,  their  extent  of  sui&cfl. 

Ponds,  small  garden,  reservoirs.  Sic,  can  only  be  very  im- 
perfectly estimated  ;  but  some  idea  should  be  given  uftli^V 
collective  extent,  and  this  inserted  in  the  7th  column,  taking 
care  to  be  rather  below  than  above  the  truth. 

The  length  of  sea-coast  should  not  be  omitted,  as  it  fonnt 
a  port  of  the  internal  navigation  of  the  country. 

The  suppositious  circumstances  ne  have  inserted  in  tbi 
column  of  remarks,  serves  to  show  the  nature  uf  the  in^C»- 
tiona  which  should  he  there  set  down. 

It  must  not  be  forgotten,  that  such  a  table  is  only  a  tum- 
mary  or  abstract  ;  the  particular  details  of  each  river,  lake, 
&c.  will  of  course  be  h>und  in  the  traveller's  particular  ilc- 
scriptiou  of  the  country. 


BXPLAHATIO»   OF  THB   TABLBS.  373 

It  will  also  be  observed,  that  a  real  table  will  be  much 
more  extensive  than  the  one  here  given  as  a  mere  model  for 
the  form. 

Table  2. — In  this  table  the  first  column  is  divided  into 
two,  for  the  date  and  phases  of  the  moon  ;  the  2d  column  is 
divided  into  three,  for  the  three  daily  observations  (at  the 
hours  indicated)  of  the  barometer  ;  each  of  these  being  again 
subdivided  into  two.  The  first  is  for  the  height  of  the  ba- 
iraneter  in  inches  and  decimals  of  an  inch  ;  and  the  second 
for  the  temperature  of  the  mercury  of  the  barometer.  The 
3d  column  Is  for  the  temperature  and  dew  point,  also  di- 
vided into  three  ;  the  first  for  the  temperatiu-e  of  the  air, 
the  second  for  the  temperature  of  the  dew  point,  and  the 
third  for  the  difference  between  the  two.  The  4th  column 
ia  for  temperature  divided  into  two  ;  the  first  subdivided 
into  two,  lor  the  maxima  and  nUnima  temperatures  of  the 
mil;  and  the  second  subdivided  into  two,  lor  the  tempera- 
ture  of  the  solar  and  terrestrial  radiation.  The  âth  column 
is  for  the  wind,  and  is  divided  into  three,  for  the  three  daily 
observations.  Each  of  these  latter  being  subdivided  into 
two,  the  first  is  for  the  direction  oi  the  wind,  and  the  second 
for  the  indications  of  the  wind  gunge  (Litid's).  The  Ctb 
and  7th  columns  are  for  the  quantity  of  rain  and  of  evapora- 
tion; and  the  8th,  divided  into  three,  is  for  observations  on 
the  clouds. 

In  the  tables  recommended  by  the  Royal  Society,  columns 
2,  3,  m  and  8  arc  each  dividi'd  into  lour,  there  being  one  for 
the  3  a.  m.  observations,  but  these  can  hardly  be  expected 
but  of  sedentary  persons,  and  sucli  can  easily  add  the  4th 
column  if  required,  remembering  that  it  should  stund  before 
the  other  three. 

Table  3. — Is  merely  a  synoptical  arrangement,  to  show 
the  various  objects  to  be  observed  regarding  metallic  veins. 
It  speaks  sufficiently  for  itself. 

Table  4. — This,  like  No.  3,  is  a  synoptical  arrangement 
of  the  objects  to  be  attended  to  in  examining  a  mine. 

Table  5. — Thia  table,  for  the  mineral  productions  of  a 
country  is  readily  understood.  Column  I  is  for  the  names 
of  Uie  several  mineral  productions  of  the  country.  Those 
set  down  are  for  the  purpose  of  showing  the  kind  of  arrange- 
ment which  should  be  observed.  Ot  course  if  any  of  the 
objects  we  have  named  be  not  furnished  by  the  country, 
they  will  not  be  inserted  ;  and,  un  the  other  hand,  everything 
Aunished  by  the  country,   though  not  mentioned  in  our 
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model  table,  must  he  set  down.  Column  2  is  for  tbe  quin* 
ttty,  and  column  3  for  the  value  of  each  object  at  the  place 
where  it  u  obtained.  The  4th  colimm  is  for  the  amount 
of  (he  fixed  aiid  ciieulating  capita]  engjiged  in  the  ti- 
traetion  aad  commerce  of  the  mineral  productiona  of  the 
count  r>-. 

Table  6. — Is  for  the  chief  atatistical  details  regarding  do- 
mestic animals.  In  column  1  will  be  placed  the  names  of 
such  as  are  indigenous  to  the  countir.  In  colunm  3  miul 
be  inserted  the  average  value  of  one  individual  of  each  kind. 
Colunm  3  is  for  the  whole  quantity  and  value  of  such  M 
are  employed  for  agricultural  purposes  and  rural  iudusii]''. 
Column  4  is  for  the  quantity  and  value  of  what  is  employed 
in  the  towns  and  in  the  country  generally,  that  is  horses,  lie 
for  all  purposes  except  such  a*  are  specified  in  the  3d  co- 
lumn ;  and  oxen,  &c,  consumed  as  food,  or  supplying,  as  dg 
cowB,  sheep,  &c.  objects  of  consumption,  clothing,  ic.  The 
5lh  column  is  for  the  quantity  and  value  exported  of  the 
several  objects  mentioned  in  colunm  1.  The  table  is  crossed 
horixootally  for  partial  totals,  having  a  grand  totnl  at  boUom. 
In  these  totals  toe  values  only  can  be  placed. 

Table  7. — ^This  table  is  for  tbe  raw  animal  productions  of' 
the  country.  It  rci^uires  no  explanation,  unless  it  be  ihstia 
tbe  grand  total  nnthms,  of  course,  can  be  set  down  but  the 
sums  of  the  several  vdues  of  the  specific  totals. 

Table  K. — Like  No.  7,  speaks  for  itself;  the  values  only 
can  be  added  up  in  the  totaU, 

Table  9. — Is  a  table  of  the  population  of  the  Buasian  em- 
pire, as  given  by  Dr.  Lyall.  it  may  ser\'e  as  an  example, 
whenever  it  is  required  to  give  a  table  of  the  population  of  > 
country  arranged  in  different  ways. 

Table  10. — Is  for  tbe  details  of  a  pecidiar  kind  of  industir, 
exercised  more  or  less  in  every  country,  and  which,  m  il 
belongs  neither  to  commercial  nor  mauuJIàcturing  industiy. 
has  been  usually  classed  hy  writers  on  Political  Economj 
with  agricultural  industry.  We  do  not  consider  this  sho- 
Çether  correct  ;  collectively  it  may  be  considered  a  branch  rf 
mdustry,  per  ae,  but  in  its  details  may  be  refi^rred  to  agricul- 
ture, manufacture,  or  commerce,  nccordii^  as  the  object! 
collected  belong  more  particularly  to  the  one  or  the  othrt. 
The  table  requires  no  parliculat  description,  it  is  sullicicntif 
understood  by  mere  inspection.  The  three  last  coluouu 
alone  can  be  summed  up  in  the  Grand  Total, 

Tablx  U. — This  is  an  important  table.    The  object*  set 


L 


EXPLASATIO»  or  THX 


down  in  the  first  column  are  merely  as  examples;  for  there 
will  be  found,  perhaps,  no  country  producing  all  the  objecta 
mËUtianed.  In  highly  civilized  countriea,  a.  great  many  will 
be  found.  But  a  long  residence  and  particular  Ëicilities  are 
requisite  to  be  enabled  to  fill  up  a  table  of  this  kind,  when. 
ever  it  can  be  done  it  should,  as  supplying  some  most  im- 
portant statistical  data.  The  second  column  is  for  the 
quantity  of  land  occupied  by  each  particular  kind  of  culti- 
vation ;  the  third  column  for  the  quantity  of  the  produce, 
and  the  fourth  for  the  value  of  such  produce.  A  single 
glaiicc  at  the  detailed  table  and  the  recapitulation,  will  at 
once  show  how  many  interesting  iacta  might  be  concluded 
&om  their  indications. 

Table  12  requires  no  explanation,  it  is  intended  by  it 
to  point  out  the  nature  of  the  detailed  observations  which  a 
traveller  should  make  whenever  he  would  describe  a  plant 
but  little  known,  or  altogether  new,  supposing  he  can  neither 
brmg  away  a  specimen,  nor  make  a  correct  botanical 
drawing. 

Table  13. — A  table  of  this  kind  correctly  filled  up  would 
be  partieuLirly  interesting  in  a  statistical  and  economical 
point  of  view.  To  be  able  to  collect  tlie  materials  for  such 
a  table  requires,  of  course,  a  residence  of  some  time  in  the 
country,  and  access  to  dooiuneuts  that  are  not  only  difficult 
to  obtain  when  they  do  exist,  but  which  frequently  do  not 
^(ist  at  all.  The  tabic  is  sufficiently  clear  to  require  no  ex- 
planation. 

Table  14  is  also  important.  In  the  first  column  a  variety 
of  objects  have  been  set  down  at  random  merely  as  hints. 
It  is  evident  that  in  concocting  a  real  table  of  this  kind 
many  of  the  articles  must  be  subdivided.  Thus,  silk, 
cotton,  wool,  leather,  iron,  lead,  Sec,  comprise  each  a 
considerable  variety  of  very  distinct  manufactures.  A  ma- 
nufactory of  sheet  lead  and  lead  pipes,  is  very  different  from 
a  manufactoiy  of  white  lead.  A  piu  manufactory  employing 
copper  as  a  principal  raw  material  is  very  different  from  a 
mauuiactory  of  copper  boilers,  stills,  kettles,  ^c.  A  manu- 
factory of  cotton  stockings.  Sec.  is  different  from  a  factory 
of  cotton  piece  goods,  and  so  of  the  rest.  In  the  second 
column  should  be  inserted  the  number  of  each  particular 
kind  of  manufactory  which  exists.  The  other  columns 
speak  for  themselves. 

Table  15  is  given  merely  as  an  example  of  the  mode  of 
giving  the  det^ed  account  of  any  particular  manulactory. 
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The  materials  for  such  &  table  may  alwiiys  be  supplied  by 
the  proprietor  of  the  mumiactorjr,  if  he  can  be  pcnunded 
thjit  tio  iDJury  will  result  to  bim  âxim  making  the  communi- 
cation. 

Table  16. — ^This  tabic  is  mtciided  îor  exhibiting  the  pôi- 
cipal  details  of  the  boaie  or  iolaud  trade  of  ajty  counti;  oi 
colony.  The  table  itself  requires  no  descrtptiot).  Nor  is  tt 
necessary  to  remark  the  interesting  view  uat  such  a  table 
would  give  of  tlic  respective  resources  of  different  parts  of 
the  same  country,  and  of  its  general  industry. 

Table  17. — This  tabic,  which  takes  up  so  little  spsee  in 
OUT  example  would,  when  filled  with  all  the  details  of  the 
exported  objects  of  a  rich  and  âourishing  nation  be  a  tiiosl 
extensive  one.  And,  like  some  of  the  other  tables  we  ha?e 
mentioned,  could  only  be  concocted  by  time  and  a  &ee 
access  to  officii  and  private  documenta.  The  diâiculty, 
however,  of  tilling  up  such  a  table  is  no  reason  why  we 
should  omit  its  insertion,  on  the  contrary,  it  is  the  reiy 
difficulty  of  obtaining  the  information  such  a  table  would 
supply,  that  renders  it  desirable  ;  and  when  it  is  ieinembci<ed 
that  our  book  is  intended  for  the  use  of  consuls,  and  com- 
mercial and  political  agents  abroad,  as  well  as  for  casual  tra- 
vellers, we  trust  it  will  not  be  found  out  of  place. 

Table  18, — ^The  observations  we  have  just  made  on  the 
subject  of  Table  17  apply  equally  to  the  present  table,  it 
is  therefore  needless  to  repeat  them. 

Table  19  speaks  sufHcientl^  for  itself.  It  is  merely  «n 
example  of  the  mode  of  recapitulating  the  grand  features  of 
the  foreign  trade  of  a  country,  showing  the  commercisl 
movement  of  the  several  parts,  the  balance  of  the  direct  sod 
indirect  trade,  and  the  final  balance  for  the  whole. 

Table  20  is  for  the  transportorcarrying  trade.  The  ma- 
terials for  fillini^  up  such  a  table  are,  it  cannot  be  denied, 
difficult  to  obtam,  but,  as  we  have  said  ftir  Tablï  17  and 
others,  this  is  an  additional  reason  for  exertion,  as 
interest  of  such  a  table  cannot  be  doubted.  The  Isbk 
needs  no  explanation,  the  headings  of  the  several  columnt 
being  quite  sufficient  to  show  what  these  columns  should 
contain. 
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GENERAL  REMARK  REQARDIN6  TUB  TABLES. 

We  shall  conclude  these  brief  explanations  by  reminding 
the  reader,  that  we  by  no  means  give  these  forms  of  tables 
as  the  best  that  can  be  devised.  Our  object  is  to  awaken 
the  attention  of  the  observer  to  the  advantage  of  throwing 
many  details  into  a  tabular  form  ;  and  we  have  given  these 
models  as  hints  merely  for  the  manner  of  constructing  tables. 
In  any  particular  case,  those  we  have  eiven  may  be  modified 
according  to  circumstances,  or  quite  different  ones  may  be 
drawn  up  at  the  option  of  the  individual. 
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No.  5.    TABLE  OF  MINERAL  PHODUCTIONS. 

NAMES 

OP  THK  SEVERAL 

OBJECTS. 

i 

■PI 

CipiUl 
Engaged. 

REMARKS. 

1 

M 

Quid,  ftt. 

trombe. 

C»l. 

^^r.  S,^ 

Umphite. 
Bulpbur,  &<;. 
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1 

i 

No.  6.  TABLE  SHEWING  THE  QUANTITY,  VALUE, 

DX810NAT1ON. 

1^ 

In 

Oantity. 

^. 

Hotwt  foi  hiulModry 

Toiu.. 

Tain.. 

Oif 

11  ■[          d  1  ftoffi  ODC  ID  three 

r.i.«         îîo»r.old               ) 

Toiii. 

i 

^        ddllM 

Toi«l... 

Total. 

Do  k. 

E       1           ^T" 

Tor*L.. 

1 

EXPORTATION,  &c.,  OF  DOMESTIC  ANIMALS. 
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*  These  objects  should  be  placed 
under  one  another,  and  not  as  here 
placed,  for  want  of  room. 
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TABLE  OF  THE  ANNUAL  PRO- 
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OinSTACBA.. 

Lobsters 

Cravr-fish  .  ••••••• 

Crabs,  fcc 


[ 


Total. 
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Ablet  scales,  or  essence 
of  pearl 

Motber-o'-pearl 

Pearls •••>•• 

Coral 

Sponge 

Yellow  «mber 

Ambergris   

Tortoiseshell   ....•••• 

&c • 

&c 


\ 


Total. 


Oeakd  Total. 


CONSUMED  IN  THE 
COUNTBT. 


DUGE  OF  THE  FISHERIES. 

EXPORTED. 

TOTAL  OP  THE 
ANNUAL  PRODUCE. 

REMARKS. 

QnanUiy. 

Value. 

Qoaatity. 

Value. 

.._...[ 
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No.  9.                      TABLE  OF  THE  POPULATION  1 

NAHXS  OP  THE  PROVINCES 
KUBOPKAN  RUSfllA. 
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OF  THE  BUSSIAN  EMPIRE. 


NATIONS 

which  eompose   the 

Botsian  Empire. 


I.  SlaTonian  Race. 


a.  BoMiant  and 

Cossaks 
6.  Poles,  Lithu 


Number. 


^  S  30.000,000 


CourUnder.^^    8,000,000 


andSenriana. 


II.  Fins  in  13  tribes  ^ 

1.  7ins  proper 

2.  Laplûders 
8.  Lironians 

4.  Estonians 

5.  Tcheremish 

6.  Yogook 

7.  Vostiaks 

8.  Tchewashes 

9.  Mordras  or 

Morduans 

10.  Permiaas 

11.  Tircaua 
18.  Teptian 
13.  Ostiaks  of 

the  Oby. 

III.  Tartan. 


IT.  Caucasians 
Georgians 
Circassians. 

y.  Moguls 
Kalmouks. 

Manshures 
Jangustes  and 
Lamists. 

YII.  Samoiedes  and 
and  other  po* 
lar  tribes. 

VIII.  Nomadic  tribes 
on  the  north 
and    east 
Siberia. 

IX.  Foreigners  and  ^ 
colonists  firom  f 
different  coun-  ^ 
tries  of  Europe.  \ 

X.  Turks    and  Ar- 
menians in  MoU 
daria    and    in 
Bessarabia. 


8.000.000 


1.750.000 
400,000 

300.000 

80.000 

80.000 
1.000.000 


800.000 


500,000 


45.548.000 


RelSgion. 


Number. 


Ren 


a.  Oreek  Chris."! 

tians;  Rus- 
sians. Vala* 
chians.Coa- 
saks  and  se- 
veral others  }84,000,000 
oftheOreek 
church  in 
AsiaticRus- 
sia  and  Si- 
beria. ^ 

b.  Catholics  ;     ^ 

Poles.     Li- 1 
thuanians.    \  6.800.000 
Germans.     / 
and  French.  J 

c.  Lutherans. 


d.  Reformists. 

e.  Hemuters. 
/.  Menonites. 
g,  Armenians. 
A.  Jews. 

•'.  Mahomedans. 

k.  Lamists. 

{.  Hindoos, 
m.  Idolaters  ; 
adorers    of 
fire.    Sha- 
mans. Aic.  ^ 


1.400.000 

88.000 

9.000 

5.000 

48.000 

500.000 

1.850.000 

300.000 

800 

600.000 


u^.'^v^»^^^\ 


No,  10. 

TABLE  OF  THE  INDUSTRY  WHICH  COLLECTS  THE 
SPONTANEOUS  PRODUCTIONS  OF  THE  LAND  AND 
WATER. 


DESIGNATION 

of  the 

SEVERAL  OBJECTS. 


.  /^Skims 
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Fox , 

Beaver,  fce. 

CMtoreum , 

g'  Beto&rds 

Horn , 


SJ 
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Teeth 


\ 


Total. 


^  Whale 

Cod 

Herrings,  &c 

Coral 


M  /  Pearlt 


m 

m 


Sponge,  &c. 


Total. 


Quantity. 


Wild-honey  ., 
Ycllow-ambcr 
Pebbles,  &c.  . . 


Total. 


f,  »  Kermès 

S  J  Ants ...., 

g  yCautharides,  &c. 


Total. 


at 
H 


là 


Medical,  tinctorial,  olea- 
ginous, textile,  and 
other  plants 

Total. 
Grand  Total. 


Value. 


Number  of  I  Coital 
persona      |  engaged 
employed,  i       in. 


REMABU 


No.  11.   TABLE  OF  RAW  VEGETABLE  PRODUCE 
AND  OF  LANDS  IN  THE  PROVINCE  OF 


1. 

DESIGNATION. 


/ 


3 
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Wheat   

Rye    

Spelt 

Spring  Wheat 

Oats 

lUce  

Buck  Wheat 

Barley 

Indian  Com 

Total. • 

Peas 

Kidney  Beans  •• 

Field  Beans • 

MUiet,&c 

Hemp • ••••••• 

Flax  

Rape  Seed    ...••• 

Mustard    ., 

Poppy,  &c 

Total  .. 

Turnips 

Potatoes    

Cucumbers   

Beet,  Cabbage,  gto 

Total, • 

Tines 

Fruit  Trees,    such    as  Apple,   Pear, 

Plumb,  Walnut,  Cherry,  Chesnut,  fte. 

OUves    

Mulberry ••. 

Hops 

Indigo    

Madder  ••• • 

Woad    

Saffron 

Saline  Plants 

Medieal  Plants,  frc 


Total • • 


Pot  Herbs • 

Fruit-bearing  Shrubs  and  Trees 
Ballads,  &c 


•  •  •  • 


Total.  • 
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REMARKS. 
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•  ^OftlMtMS, 

Artificial    <  Lucerne  ■••■■••••••.•■ 

i                      f  Sainfoin 

Paatuies    •••••• 

Total. . 

II 

f  Pasturage  in  the  Forests 

Oak    

Yoke  Elm 

Beech •••.••• 

Elm    

Manle.  &c.    •••.•••••••••••.•■••• 

o 

Pine 

Fir 

Larch • 

^  Juniner.  fcc     ••■■■•••■■..••■..•.. 

Total . . 
Gkand  Total.  • 

RECAPITTÎTATION.                               j 

Quantity 
of  Lands. 

Value  of 
Produce. 

REMAKK& 

Farinaceous  Grains    

Small  Grain    

to  produce 

2 

Oleaffenous  Grain  ■■■■■■    ... 

Succulent  Plants    ....••.... 

Vines 

Plantations 

Productive  Gardens 

Meadows 

Pastures 

Forests    '. . . 

Peat  Bogs    

l1  of  productive  Lands 

Tota 

Lands  that  may  he  made  to  produce, 

Uwp 

aoDUCTiTB  Lands 

Pleasure  Gardens  ................ 

Sterile  Spots 

Irreclaimable  Marshes  ............ 

Roads 

Total. . 

Water  surface 

1  Superficies  of  the  Province  .......... 

With  exception  of  Luid 
covered  hy  Towns  sad 
other  Buildings, 

Tota 
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No.  13. 

TABLE  SHOWING  THE  DISTRIBUTION 

DESIGNATION. 

Eïteol. 
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llie  Pro 
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p'rii'-t™^ 
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^umbir. 

lured  for 

I.  '»c",.;~:iï  "' 
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S.       IhP  Soyerc-ign.  of  <  Medium 
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Eatatn  or  landi  of  C  Orwt 
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poiiH  dI  CbariU-  i  SmaU 
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No.  13,  emitintied. 
OF  TEltniTOBIAL  PUOPERTY. 


Nor.  r4. 


TABLE  OF  MANUFAC 


)  1. 

I 

;  designation  op 
fIctories.  arts,  and 

j  MANUFACTUASa 
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2. 

The  num- 
ber in  the 
Country. 


Number  of 
Workmen 
.    they 
employ. 


4. 

Annual 
Va^e  of 

the  Pro. 
duotions. 
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Silk  . 
Woolt 
Bcmi  and  Flax 


Laeejffold,  silver,  woUen,  &c. 
Iron 


Coppp 


Metals    .  .  . 
docl^  and  Watches 

iith*s  Work 
Jéweàery 


onses 

Fottefies,  Stone-ware,  Porcelain  . 

Bilekji  and  TUes 

Lbnej  Plaster»  and  Cement  W^orks 

aat  yorks 

Jimm  Works    

Siatpètre  Works 

Ounppwder 

Muriatic  and  other  Acids 

Boap^ 

Sagas  Bakers 

Hats  \ 

Lestthitr     

Dyeifg 

Varaiih  and  Paints 

Perfumery 

Btarci  and  Powder 

Print^  Offices  and  Books  .  .  .  . 

Musical  Instruments 

Brewjtries 

Distijteries 

Winei  Presses 

Toys: 

Cutlcky,  jtc  tu; 


"Value  of 
what  is  annu- 
ally con- 
sumed in  the 
Country. 


I 


Total  . 
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DBUOHATION  OF  OBIKCTS. 


°     Kingdum.   ^ 
Miner*!     S 


?ORTATIONS. 


QBSIOMATION 


IMPORTATIONS. 

DttUei 

of 

Entrance 

and  Sale. 

Necesaary 
Price. 

Market 
Price. 

Net 
Profit 

REMARKS. 
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LONDON  : 
FBINTBD    BY    E.    VARTT,   27,    CAMOMILE    STREET. 


8,   L£ÂD£KHÂLL   StRSET, 

May,  1841 


THE  FOLLOWING 


WORKS    ARE    IN    THE    PRESS. 


SANSCRIT. 


PROFESSOR  HORACE  HAYMAN  WILSON'S  INTRODUC- 
TION TO  TUB  Grammar  of  the  Sanscrit  Language.  In  One 
Volume  8?o.  To  be  ready  in  June.  [A  Specimen  qf  the  Work 
may  be  seen  at  No.  8,  LeadenhaU  Street,] 


PERSIAN. 

PROFESSOR  DUNCAN  FORBES'S  NEW  AND  IMPROVED 
EDITION  OF  uis  Persian  GRAMMAR.     It  UfiU  include  Selections 
for  reading  from  standard  Persian  Writers;  and  a  Copious  Vo- 
cabulary, which  vnll  at  the  same  time  suffice  for  reading  the  Gu- 
LI8TAN.    In  One  Volume  Sro. 


HINDOOSTANEE. 


A  POCKET  GUIDE  TO  THE  HINDOOSTANEE  LANGUAGE  ; 
Comprising  A  Treatise  on  Grammar,  Familiar  Dialogues 
AND  Vocabulary.  By  Mr.  Ballantyne,  1  toI.  12mo.  cloth.  Zs. 
(now  ready.) 


THE  FOLLOWING 
HAVE  RECENTLY  BEEN  PUBLISHED. 


HISTORY. 

HISTORY  OF  BRITISH  INDIA.   B?  lh«  late  Jxmcs  Uiti,  E^. 

pDuilh  Ediliun,  with  Notes  uml  IlluBlTatioiui,  and  •  ContinoUkM 
orihe  History,  by  II.  H.WiuoN,  Esq.  M.  A.,  F.R.  S.,  Boden 
ProfoisoT  of  Sanscrit  in  tho  Uniremiy  oC  Ox/bnl. — Vols.  I.  to 
VI.,  I4i.  eacli.— The  Work  will  consist  of  Btgbt  VolDiiiei,8*«.— 
Vols.  VII.  uid  VIII.  k»  tirepahng  for  immediate  pnblicatïna. 


••  Mill- 


of  BTltlah  tmlll-  li 


»  vt  Omat  am  «orlu  éaUÊti 

In  [hr  muDteDUice  of  |.tiDciplr.   Hi.  Hm 
Vuui^il  any  AUtuDcl  «ilhaut  ln|4ftine  lo  btl 

.halted  toot  oT  monlil;  ud  ooblc  HiiCiDwnL  WUk  M 
iti  nmlli,  Ihmfon,  ioi»tbiii(  hu  wwitinc  heloie  Mill's  ■  llsfcij 
o(  British  ln<li>'  could  Bkir  nnk  u  ■  iludud  uUicnisl  «ork.  IV 
drAdendn  hsy«  DOW  been  amply  lupplitd:  inderd,  oollrlBftfis 
coqkd  be  fcHmd  better  able  to  correct  He.  Mill's  «m>n,  and  ^widtf| 
hli  u»  iKwpIng  soDCluiioDi.  than  Ptotivor  H.  B.  Wlkm.  ad» 
tinguiibed  Oriïoul  K'bolar.  Igng  a  mldni  tn  India,  aod  kisiMii 


VOYAGES,    TRAVELS.    &c. 

MAJOR  SIR  WILLIAM  LLOYD'S  NARRATIVE  OF  A  JOCR. 
HBï  FKOK  Causpooh  lo  tlto  BoBKSDO  Pass,  in  lh«  Hmai.'ta 
UouNiaiNS,  vit  GwaLioR,  AoBA,  Delhi,  and  Sibuibp:  Titl 
CartifN  AtEXaxDEH  GEftanD's  Account  nf  an  Al(«nipl  lo  peae- 
tmle  by  Bbehuk  to  Garoo  and  the  LaKB  Majjsaaoraiia,,  IfC  Ac. 
wiili  Maps.  Edited  by  Geohoc  Ltoïn.  In  3  vols.  dro.  clotli. 
II.  la. 

"  A  iqgre  «aluable  and  cnganiDg  work  we  would  iMtc  in  tala  at  (Ms 
monunt  10  name  among  Oie  rec™!  nau  of  uw  bogka.  TV  MajM 
wriln  DDl  on!]'  u  a  Obilitlaii  •hnald  do,  boi  like  a  hsak  laldtet. 
'  We  are  pimed  Is  And  hii  lenliineiiti  ai  healih;  as  Iba]-  an  i  Ti^i  il 
and  «leTaled."— .VmfUt  JtmW. 
"  or  the  Ibiee  loun,  Iha  two  bjr  the  eaterprtilne  brnthen  Qmut  *ae 
punlj  •rientifit  Id  Iheir  ot^eotL  •»  Major  Sir  W.  Llajd's  Main. 
buUgn  li  In  Ihp  (onn  of  a  Journal  ;  and  !•  Ihf  n»l  |H))i*lai  pai*w 
"'"• ■■  -iitmM»lyforllie»ibjMlbehaudtea,bot  (otthtiba- 


roJumes  ot  (aceeding  Ti 
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